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HOW FORD MAKES ITS GLASS 


By F. G. SCHWALBE 
Toledo Engineering Co. 


Ford methods and Ford equipment, in glass as with automobiles, are a by-word for production 


efficiency. 


This article is the first ever published of the Ford operations at the great River Rouge 
plant: the process, the equipment, methods of handling and engineering data. 


In three instal- 


ments, this first will deal with batch handling, mixing and melting. 


i. the year 1919 it was difficult to obtain plate glass 
in the large quantities required by the automobile in- 
dustry and the increasing glass requirements of the Ford 
Motor Co. prompted experimental work on plate glass 
manufacture at the Ford plant. The experimental pro- 
gram was instituted not only to manufacture glass for 
their own needs, but also to produce glass along lines 
never before attempted, paying particular attention to 
economy of heat, labor and materials. How well Ford 
succeeded in these experiments may be judged by the 
fact that the present Ford high-speed, glass-rolling ma- 
chines still embody the early principles of operation. 
Today the Ford Motor glass plant is a $3,000,000 in- 
stitution. The glass rolling machine at River Rouge pro- 
duces continuously a finished sheet of glass 47 in. wide, 
at the rate of 170 inches per minute, as compared to the 
1919 machine production of 30 inches per minute. At 
present the River Rouge glass production is 100 tons of 
rolled plate per day, all of which is supplied by one large 
melting furnace. A second furnace, producing approxi- 
mately 50 tons per day, is also in operation at the plant 
in St. Paul, Minn. The St. Paul and River Rouge plants 
do not, however, furnish sufficient glass for all of Ford's 
requirements. Some idea of these requirements may be 
gained by considering that an average of 22 sq. ft. of 
laminated glass is required per car, and that the Ford 
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Motor Co. produced approximately 1,250,000 cars last 
year. It should also be remembered that each square 
foot of laminated glass requires two square feet of glass. 

This series of articles will be confined largely to the 
River Rouge plant, which comprises 1. Raw material 
storage and batching plant, 2. Glass melting equipment, 
3. Fuel supply system, 4. Waste heat boiler installation, 
5. Glass rolling machinery, 6. Glass annealing lehr, 7. 
Grinding and polishing, 8. Glass handling and cutting. 


Raw Material Storage and Batching Plant 


All raw batch materials used in large quantities are de- 
livered to the Ford glass plant in bottom-dump railroad 
cars, each car of raw material being spotted over a track 
hopper into which the material is discharged. A pivot- 
bucket conveyor elevates the raw material and discharges 
into one of the six overhead concrete storage bins. These 
bins have a combined storage capacity of approximately 
1,800 tons of raw materials and are located entirely with- 
in the glass plant building. Caking and deterioration, 
due to moisture or freezing, are thus avoided. This pre- 
caution insures the free flowing of raw materials from 
the bins to the various automatic weighing devices used 
to prepare a batch. 

The Ford batch plant is notable for accuracy, control 
and cleanliness. One West-coast glass manufacturer 
visited the plant and was so much impressed by its clean- 








Fig. 1. 


veyor housing below. A second line is located parallel and 
to the right of this row. 


One line of automatic batch scales showing con- 


liness that he asked the superintendent if the batch plant 
was operating! Fig. 1 shows a line of automatic scales 
together with the belt which conveys the weighed batch 
ingredients to the paddle type mixer. Fig. 2 is a closer 
view of one of the automatic weighing units. Each batch 
is accurately and automatically weighed, then discharged 
on a belt conveyor that empties into a mixer located 
directly over the briquetting machine. Here the raw ma- 
terials are mixed for three minutes, after which time a 
solution of 18 pounds of 42° Baume silicate of soda 
and 18 pounds of water is added to the already mixed 
hatch. Addition of the silicate of soda solution and 
further mixing takes place for another minute, after 
which time the contents of the mixer are discharged into 
the briquetting machine. Batches are always fed in bri- 
quette form at the Ford plant. 


The constituents of a typical batch are somewhat as 
follows: 





Sand 444 Ibs. 
. Limestone 1298,5° * 
Soda Ash Me 3% 
Salt Cake Sap. * 
Charcoal tg 
42° Baume Silicate of Soda 18 “ 
Water m2 
Cullet 1s. * 
Total weight 884.5 lbs. 


The above batch has a shrinkage of 16.9 per cent dis- 
regarding the water added for briquetting purposes. 

The process of briquetting consists in feeding the 
mixed raw materials between the two cast alloy-steel 
rolls of the briquetting machine, the St. Paul machine 
being shown in Fig. 3. The faces of the rolls have inden- 
tations in the shape of one-half of the briquette and are 
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Fig. 2.. One of the automatic weighing units for cullet, 
located at end of conveyor farthest from mixer. 


held in contact by heavy compression springs. The bri- 
quetting machine is continuous in operation and will 
briquette approximately 125 tons of batch per 24 hours. 
A 60 horsepower motor is required to operate the press, 
which weighs approximately 24,000 pounds. 

After leaving the press the briquettes fall onto a rub- 
ber belt, and are finally delivered by a pivoted-bucket 
conveyor to g-storage hopper located back of and above 
the furnace Approximately 30 minutes are required to 
convey the briquettes from the press to the storage bin 
and during this time the conveyor passes through a 





Fig. 3. Part of batch plant at St. Paul.. Sodium silicate 
storage and makeup tanks at left, briquetting machine at 
right. 
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tunnel in which warm air is circulated to accelerate dry- 
ing and hardening. When briquetted, the batch given 
above has a weight of 121 pounds per cubic foot, or a 
density approximately 30 per cent greater than that of 
loose batch. 

The briquettes are approximately 214 inches square 
with a maximum thickness of 114 inches and each bri- 
quette weighs approximately 334 ounces. Some idea 
of their size and shape may be obtained by referring to 
Fig. 4 which shows the dog-house laden with briquettes. 
This picture also shows the two spouts through which 
briquettes are charged into the furnace. Spouts are made 
of ordinary steel pipe, except at the furnace wall where 
an alloy-steel, water-cooled box is used. Fig. 5 shows 
the vibrating feeders located below the storage bins, to- 
gether with the upper ends of the spouts. 


The Object of Briquetting 


The first consideration that led the Ford Motor Co. to 
adopt briquetting was cleanliness, although there are 
numerous other ways in which dust may be held at a 
minimum in a glass plant. However, the briquette method 
offers other advantages. Not only has plant cleanliness 
been secured, but also the real advantages of ease of 
melting, freedom from segregation and increased life of 
furnace upper structures. 

Most furnaces are operating today at higher tempera- 
tures and at greater melting rates than formerly. Def- 
inite strides have been made in the manufacture of fur- 
nace linings, so that the glass maker is now confronted 
with failure of the upper structure many months before 
the lining gives trouble. Such failure is caused in great 
measure by the lighter batch materials which are carried 
by the flame and deposited on the hot, upper-structure 
refractories. The combination of free alkali and heat 
on a refractory surface results in its destruction, and the 
carry-over of batch material into the checker chambers 
clogs openings and erodes the brick. The loss through 
carry-over and volatilization per day when melting 100 
tons of glass is approximately 880 pounds of soda ash, 


and a portion of the lime in the batch is also carried 
over. These figures will be referred to again when con- 
sidering the performance of the wast-heat boiler installa- 
tion. 


Furnace 


The furnace which melts the glass to be used in Ford 
cars is of the side-port, regenerative type. Six ports are 
located on each side of the furnace with widths varying 
from 414 to 3% ft. The furnace is rectangular in shape, 
the general arrangement being indicated in Fig. 6. The 
inside width is 22 ft. and the inside length 117 ft. The 
heated section, which is the melting end, is 63 ft. long 
and a uniform depth of 5 ft. prevails throughout the 
length of the furnace. The dead weight capacity is ap- 
proximately 875 tons of molten glass. The height from 
the glass line to the bottom of the regenerator flues is 28 
ft. The overall width of the furnace is 49 ft. 

A three-piece floater of conventional design is located 
at the 63-foot point in the melting end. The method of 
placing hot floaters in an operating furnace is not only 
new but also typical of the Ford policy of replacing brute 
strength with machinery. The floaters to be set are me- 
chanically picked up from a car which has been with- 
drawn from the floater heating furnace. Once the floater 
is gripped in the mechanically operated jaws it is raised 
by motive power and the beam carrying the gripping 
jaws and the floater then enters the furnace. The oper- 
ator lowers the floater into the glass, opens the grip- 
ping jaws td release the floater and then withdraws the 
mechanism from the furnace. With this ingenious piece 
of equipment, setting of the largest floater is a one man 
job and takes but a few minutes. 


Luminous Flame Firing 


The Ford glass melting furnace operates with a con- 
trolled luminous-flame method of firing. The fuel gas is 
distributed in sheet form prior to its introduction into the 
furnace and from the point where it is formed to its 
point of introduction into the furnace it is subjected to 
the radiant heat of the furnace. This causes the hydro- 





Fig. 4. Rear end of tank showing briquettes in dog-house. Dog-house is used only when starting up and regular feed 
spouts are at each side and above. Large pipe feeds the dog-house. Fig. 5. View on feeding floor above rear end of tank. 
Briquette hopper above and vibrating feeders at each side delivering to spouts shown in Fig. 4. Large pipe in center feeds 


to dog-house. 
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Fig. 6. Plan and elesmnben of tank and vicinity. A, L"Métiing end. B, Refining end. C, Lehr. D, Stack. E, Flue. ¥, Eon. 


G, Waste heat Boiler. 


omizer. H, Rolling machine. 
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carbons in the gas to crack and set free incandescent 
carbon particles which impart luminosity to the flame. 
Air for combustion is introduced in a stream parallel 
with and directly above the fuel gas stream. Fig. 7 shows 
the relation of the fuel gas stream to the overlying air 
stream. 

Proper functioning of this method of firing is depend- 
ent on control of the velocity of the fuel gas stream with 
respect to that of the air stream, and this control is se- 
cured by the introduction of a control gas into the fuel 
gas. Fig. 8 shows the fans which supply the control gas 
at the St. Paul plant and similar fans are installed on 
the River Rouge furnace. It will be noted that the ver- 
tical pipe leading into the floor enters the flue which 
carries the products of combustion from the furnace to 
the stack. The inlets of these fans are arranged in such 
a manner that they can handle products of combustion, 
air, or a mixture of the two. These fans deliver the con- 
trol gas to the ports where the fuel is introduced into the 
furnace. 

To make clear the purpose of the control gas, it may 
be assumed that the desired amount of fuel has been in- 
troduced into each port. This will be shown by the 
readings on the various manometers which indicate fuel 
gas and control gas flow, shown in Fig. 9. It may now 
be found that the velocity of the fuel gas stream is lower 
than that of the overlying air stream, such a condition 
causing a turbulent flame and lack of heat uniformity. 
To adjust the fuel gas stream velocity to meet that of 
the overlying air stream, control gas is introduced into 
the fuel gas until the desired velocity results are ob- 
tained. By varying the composition of the control gas 
it is also possible to vary the length of the flame. The 
carbon dioxide and nitrogen content of the waste gas, 
when introduced as a control, reduces the diffusion rate 
between the fuel gas and the overlying air stream and 
causes an elongation of the flame. 
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Fig. 7. Functional diagram of burner for controlled lumi- 
nous flame. 








Glass of uniform composition must be made from 
batch materials that are also uniform and intimately 
mixed. The briquetting of batch materials permits each 
grain of sand to be adjacent to its required particle of 
lime and alkali so that thorough, uniform and rapid 
melting will result. If these materials are properly 
heated, a uniform quality of glass should result and a 
luminous flame does impart uniform heat to the glass 
surface. Another very important reason for the supe- 
riority of the luminous flame for melting glass is its 
ability to penetrate and impart heat to the lower depths 
of glass. Fig. 10 shows the transmission properties of 
two types of glass having a maximum transmission be- 
tween the wave lengths of lu and 3. Beyond 3u the 
transmission is practically negligible, so, if it is desired 
to heat the lower layer of glass in a furnace, a flame 
which has maximum radiation properties in the range 
from 1# to 34 should be used. 

The theoretical radiation from a 2,700° F black body, 
shown by the Planck curve of Fig. 11, represents the 
ideal. Just how close this ideal can be approached with 
a luminous flame is indicated by the shaded portion, 


designated as radiant carbon. The bulk of the shaded 
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Fig. 8. Control gas fans at St. Paul plant. Note inlet con- 


nection through floor from waste-gas flue. 


area under the curve lies in the range 1" to 3u. When 
a non-luminous flame is used the only radiation that 
lies in this range is shown by the shaded portion, des- 
ignated as Co,-H,O radiation. This same CO, -H,O 
radiation is also present in a luminous flame. The 
amount of carbon radiation that can possibly be obtained 
depends on the type of fuel burned. Fuels that are rich 
in the lighter hydrocarbons are the easiest to crack. Nat- 
ural gas and butane are rich in such hydrocarbons, but 
coke oven gas is low and is, therefore, difficult to crack. 
Average percentage compositions of some of the com- 
moner gases used in glass-furnace heating are given: 





















































Producer Gas NaturalGas Coke Oven Gas Propane 
CH, 2.70 67.6 24.7 = 
CoH, 42 — B eee 
CoHg -- 31.3 3.3 2.38 
CsHg -—- -— ~~ 97.29 
CiH4o — — -_- 42 
co 22.63 -—- 8.5 — 
He 12.58 51.0 
Nye 55.75 11 10.4 
CO2 5.90 18 
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© 500 ORDINARY PLATE GLASS 
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VIOLET™ 
Fig. 10. Transmission properties of ordinary plate glass 


and amber bottle glass. 
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Fig. 9. Instrument and control panels. Electrical switch- 
board at left, gas flow manometers at right center, recording 
meters and pyrometers at extreme right. 


The Ford glass plant is one of the largest users of gas 
in the whole River Rouge plant, the gas used coming 
from Ford’s own coke ovens and having a heating value 
of 530 B.t.u. per cu. ft. The coke-oven gas is mixed 
with washed blast-furnace gas (90 B.t.u. per cu. ft.) in 
the ratio to produce a mixed gas having a heating value 
of 500 B.t.u. per cu. fi. This gas is delivered to the 
glass plant at a pressure of approximately 15 lb. per 
sq. in. Upon completion of present plans, the supply 
of gas available per day for use within the entire Ford 
River Rouge automobile plant will be 


Coke oven gas 590 B.t.u. 54 Million Cu. Ft. 
Blast furnace gas 90 B.t.u. 184 Million Cu. Ft. 
Butane 3200 B.t.u. 2 Million Cu. Ft. 


This supply is equivalent to approximately 45,000,000 
cubic feet of 1000 B.t.u. natural gas per day, and would 
be ample to take care of the needs of over a million 
average American families, or for the commercial needs 


of a city of 4,800,000 inhabitants. The coke-oven gas 
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Fig. 11. Luminous flame (radiant carbon) radiation com- 


pared to theoretical radiation from a 2700° F. black body. 
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supply at the Ford plant will be stored in a new 10 
million cubic foot waterless gas holder and the blast 
furnace gas in a 244 million cubic foot holder. 

The normal demand for gas in the Ford glass plant 
is approximately 130,000 cu. ft. per hour and propane 
is used as a stand-by in the event of gas failure. Fig. 12 
shows the exterior of the building in which the vaporiz- 
ing equipment is housed. The large tank is used to store 
the liquid propane under pressure. The propane unit 
shown supplies the needs of the glass plant only. 

Propane and butane are both used in the Ford glass 
melting furnace, a rapid change-over from coke-oven 
gas-to propane or butane being possible. The furnace 
firing equipment has been designed to operate on any 
one of the above fuels. Propane gives a heavy luminous 
flame that clings to the surface of the glass and the melt- 
ing rate is increased with this fuel. The stack tempera- 
ture invariably drops 200 to 300 degrees lower than 
during operation on coke-oven gas and the furnace tem- 
perature is maintained at 2710° F at all times. The 
quantity of fuel used and its pressure are indicated and 
recorded on meters shown in Fig. 9. The fuel is de- 
livered at 15 pounds pressure, and suitable regulators 
are installed to reduce the pressure to approximately 
8 ounces for use in the furnace. 

Temperatures throughout the Ford furnace and its 
auxiliary equipment are indicated and recorded on the 
many instruments shown mounted on a panel in Fig. 9. 
Visual readings of the glass temperatures are also taken 
at regular intervals as a check. The following tempera- 
tures have been recorded in the furnace and its auxiliary 
equipment: 


Melting temperature 2710° F. 
Glass at rolling machine spout 2220 
Glass entering rolling machine 2100 
Glass between Ist and 2nd roll of machine 1500 
Glass entering lehr 1100 


Glass leaving lehr 150 
Waste gas in flue under boiler 
Lehr temperature 


Waste heat boiler 


To reclaim some of the heat in the products of com- 
bustion leaving the furnace, Ford has installed a waste- 
heat boiler. In the past, waste-heat boilers have had a 
bad reputation in the glass industry because many manu- 
facturers attempted make-shift installations on existing 














Fig. 12. Propane storage tank and vaporizer house. 





furnaces and: the results «in *most.scasesthave vbeen dis- 
astrous. Since the real cause-ofawastetheatboiler failure 
is excessive infiltration of cold air, all regenerators and 
flues of the Ford furnace were encased in heavy steel 
jackets. The Ford installation incorporates a 250-horse- 
power, 3-drum, water-tube boiler, located at the rear of 
the furnace in such a manner that the waste gases pass 
upwards from the furnace flue and enter the bottom of 
the boiler, as shown in Fig. 6. The base of the boiler 
is mounted on top of the furnace flue and is provided 
with a pivoted alloy damper which permits the boiler 
to be cut off and the waste gases by-passed to the stack. 
The superheater is located directly in the path of the 
hot gases as they enter the boiler. An economizer heats 
water for use in the Ford Laundry, and furnishes about 
200 gallons per minute. 

Just how well Ford has succeeded in reclaiming waste 
heat and converting it into useful energy can be judged 
from the following: 


Temperature of gases entering boiler -.1300° F. 
Si “«  * ~ Jeaving 625 
ee “ “entering economizer 625 
rs 4 leaving * 375 
* “ “entering stack 375 
Feed water temperature 180 
Steam superheated to 525 
Steam pressure 175% 
Steam per hour 7300% 
Draft under boiler 625 inches H2O 
“ first pass in boiler 1.25 “2 ” 
“ leaving boiler 3.5 * - 
“ leaving economizer y " ¥ 
Pressure at outlet of draft fan yas i 
Draft fan motor 4 75 HP. 
Draft “ “operating load 51.7 H.P. 


The distribution of energy throughout the Ford glass- 
melting unit is approximately as follows: 
91% per cent to the glass 
131% per cent to the waste heat boiler 
6 per cent to the economizer 
7 per cent to the stack 
3 per cent to excess air 
6 per cent to regenerator radiation losses 
54 per cent to furnace radiation losses 
Of the entire heat energy used to melt glass 914 per 
cent is the usual efficiency, but the Ford furnace operates 
at an overall efficiency of 37 per cent. The heat reclama- 
tion was not accomplished, however, until a number of 


(Continued on page 421) 
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@ There is an old saying among glaziers that a “cut” 
piece of glass must always be broken while it is “hot” ; 
i. e., immediately after the cut has been made, otherwise 
the “cut” will heal and become difficult to break. The 
following paper summarized from an article by Merton 
W. Jones and Julian M. Blair in the September, 1937, 
issue of the Journal of Applied Physics gives the neces- 
sary experimental evidence to substantiate the practical 
experience of the glazier.—The Editor. 


Pp hotographic plates that are marked with a glass cut- 
ter and allowed to stand for some time are more difficult 
to break than similar specimens broken immediately after 
marking. Also, a deeply furrowed piece of glass is often 
more difficult to break than one lightly marked. Ap- 
parently, then, an essential, primary action of the glass 
cutter is to produce strains which guide and facilitate 
breaking but decrease in magnitude with time. 

These strains from marking are evident when the speci- 
men is examined in polarized light. A microscope slide, 
ruled almost noiselessly with a diamond, was placed with 
the scratch parallel to the axis of a polarizing micro- 
scope. The introduction of a sensitive tint plate in the 
field showed a decided blue and red pattern. With a 
Babinet compensator having a calibration factor of about 
1 millimicron per division, the strain measured 123 di- 
visions. After five hours, the blue and red pattern ob- 
tained with the sensitive tint plate changed in character 
and faded to a considerable degree, while the reading of 
the Babinet compensator dropped to 20 divisions. It 
was found that a greater torque was required to break 
this specimen at the old mark than at a freshly made 
scratch. 

To test the effect of the time interval between the cut- 
ting and the breaking of the sample it was necessary to 
develop suitable devices for both marking and breaking 
the glass pieces. The apparatus for marking the glass 
was constructed as follows: the head of a diamond glass 
cutter is fastened to a small steel rod which projects from 
the lower end of an upright, wooden arm, hinged, at the 
top, to a cross member. A metal arm, projecting to the 
left, is loaded. The glass plate to be marked is held 
against a stop on a platform which slides between guides. 
While the diamond rests on the glass, the platform is then 
moved at a uniform rate. 

The apparatus used to determine the torque necessary 
to break the samples consists of two hardwood blocks 
hinged together and fastened to a wooden base. The 
upper block is recessed to hold a strip of glass. The 
glass to be broken is placed in the recess, face up, with 
the mark made by the glass cutter flush with the edge. 
The blocks are then clamped tightly together by hooks 
on each end. A hinged arm extends from the left. Con- 
tact with the glass is made by a rubber-covered wire 
wound once around a groove near the right end. A hook, 
near the middle of the lever arm, carries a wire which 





ABSTRACTOR’S NOTE 


Milligan [Jour. Soc. Glass Tech., (52) 351-60 (1929)] found that the 
strength of a transversely scratched glass bar increased about 20 per 
cent if the crack was wetted with a dilute solution of sodium silicate 
followed by drying. It is highly probable that weathering of the 
minute glass flakes in the cracks produced by Jones and Blair might 
have much the same effect on their long interval results. 
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CONCERNING THE CUTTING OF GLASS 


passes through a hole in the base and supports a pail 
into which sand is poured. 

In determining the effect of the interval between mark- 
ing and breaking, several similar transverse marks were 
made upon each of a number of strips of glass, “4¢ 
inches wide, cut from photographic plates. The load of 
sand necessary to break each strip at the first mark was 
determined immediately after marking. Other segments 
were broken off at the ends of measured intervals. The 
results show that there is about 30 per cent increase in 
the breaking torque, during a 16 day interval, the ma- 
jority of which occurs within the first two days. 

In another series of tests, carried out to determine the 
behavior of marked specimens subjected to loads smaller 
than those required for immediate breaking, strips were 
ruled as above and the load required to break off the first 
segment was determined as usual except that some 
weights were placed in the pail before any sand was 
poured in. A predetermined weight was then removed 
from the pail, the next mark on the strip shifted into 
breaking position and the loaded lever arm gently low- 
ered into contact with the glass. The time required for 
the strip to break under this lighter load was noted. It 
was found that the glass breaks within a comparatively 
short time, even when bearing as little as 50 per cent 
of the load required for immediate breaking. This sug- 
gests an element of risk in subjecting glass under strain 
to even small, external stresses. 

The torque required to break an unmarked strip sim- 
ilar to those used above is about 6,000 centimeter grams. 
This is roughly five times that required to break a strip 
16 days after it has been marked. Three factors are 
probably involved, to greater or less degree, in the break- 
ing process: 1. strain produced by the glass cutter; 2. 
abrasion of such shape that intense strain appears at its 
apex when external stress is applied; and 3. actual split- 
ting of the glass under the scratch. 

To determine the effect of load on the marker, glass 
strips were marked when various loads were on the pro- 
jecting arm of the glass cutter. The corresponding 
torques required to break these strips were then deter- 
mined. Under light loads, increasing loads on the marker 
facilitate breaking. Beyond a certain value, additional 
loading makes breaking more difficult. Finally, with still 
heavier loading, the torque required for breaking de- 
creases once more. Variations in the load on the marker 
affect several factors, such as the intensity and distribu- 

tion of strains, the depth and shape of the furrow and 
the number of fragments thrown out. When considerable 
force is applied on the diamond, slight fractures radiate 
from the furrow produced. At the edge where the dia- 
mond completes the scratch, fractures are visible under 
the microscope and some produce interference colors. 





WANTED—“The Glass Industry,” March, 1933 
The New York Public Library is most anxious to obtain 
a copy of the March 1933 issue of THe Giass INDUSTRY 
in order that it may complete its files. Those having 
this issue are requested to write Mr. H. M. Lydenberg, 
New York Public Library, Fifth Ave. and 42nd St. 
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SPECIFICATIONS FOR LIMESTONE FOR MAKING 
COLORLESS GLASS 






By S. R. SCHOLES 


I, the Journal of the Society of Glass Technology for 
August, 1937, the Glass Standards Committee reports its 
findings on limestone suitable for making colorless glass 
in tank and pot furnaces. 

For tank furnaces, the limestone is specified to con- 
tain not more than 2 per cent moisture, not more than 
5 per cent of fines passing a 120-mesh screen. It is to 
have the following chemical composition: calcium car- 
bonate, not less than 98.5 per cent; total iron content, 
as Fe,O,, not more than 0.04 per cent; carbon, not pres- 
ent as carbonate, less than 0.1 per cent; total non-vola- 
tile matter insoluble in hydrochloric acid, not more than 
1 per cent. If other impurities, particularly heavy ele- 
ments, sulphur and phosphorus, are present to the ex- 
tent of 0.1 per cent, their presence and amount must be 
declared by the vendor. 


Precisely similar specifications are applied to lime- 
stone for making colorless glass in , vis, except that all 
the material must pass a sieve of one-eighth inch aper- 
ture and not more than 5 per cent shall be retained by 
B.S.I. Standard sieve No. 14, corresponding closely to 
No. 16 U.S. Standard sieve. 

An appendix gives methods for sampling, testing and 
analyzing, which conform in general to standard testing 
procedures. 

Some comment on the specifications might be made 
from an American point of view. It would certainly be 
advisable to qualify the term “colorless,” for which we 
usually say “crystal,” and either of these terms can be 
only relative. The whole matter of specification simply 
draws up the lines of compromise between the ideal 
limestone for colorless glass, which would be chem- 
ically pure calcium carbonate, and the practical alterna- 
tive, which is the best limestone commercially available. 

A mpisture content approaching 2 per cent for a 
curshed rock would mean a virtually wet material which 
would offer some disadvantages in handling and mixing. 
The grading seems to offer a great deal of latitude. 
Many of our manufacturers prefer that all of their ma- 
terials should pass a 20-mesh sieve, and have not a great 
deal of interest in the quantity of fines present. If the 
calcium carbonate minimum is placed at 98.5 per cent, 
it would seem quite logical to place the moisture maxi- 
mum at 1.5 per cent, since there is obviously room for 
no more. Certainly, the total iron content is placed suf- 
ficiently low, but the ban upon organic material (car- 
bon not present as carbonate) seems: a trifle extreme, 
because this carbon can be rather easily burned out by 
the sulphate or nitrate used in the melting process. 

Among the analytical specifications the method for 
determining ~iron colorimetrically seems open to criti- 
cism, because nitric acid is used as the oxidizing agent 
preliminary to the development of color with KCNS. 
Unless this solution is indeed “well boiled,” any residual 
nitric acid will develop color with the thiocyanate, inde- 
pendently of the presence. of iron. Dichromate is a bet- 
ter oxidizing reagent. 
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When crystal glass of the highest quality is to be pro- 
duced for optical glass or fine tableware, the present 
tendency in this country is to use precipitated calcium 
carbonate, which is virtually iron-free. For ordinary 
crystal, when limitations on batch costs will not permit 
the use of the synthetic material, we are thrown back 
upon the quality of limestone commercially available. 
The best of this is dolomitic in character, and perhaps 
fortunately so, because of the advantage gained in the 
working properties of the glass when magnesia is present 
along with calcia. Our specifications, therefore, would 
need to be practically descriptions of the best natural 
limestone or dolomites commercially available, with 
stipulations on proper care in quarrying and prepara- 
tion. Here and there, it is true, there are deposits of 
limestone which are almost pure calcite, but very few 
of these would consistently furnish material which would 
show an Fe,0, content less than 0.04 per cent. 

While the quantity of limestone, or the equivalent of 
burnt lime which may be prepared from it, is ordinarily 
only about one-fifth of the quantity of sand used in 
making crystal glass, it is also true that many of the 
American limestones now in use have five times the iron 
content carried by our best sand. In the glass this is 
practically equivalent to doubling the iron content of 
the sand. In other words, lime is likely to be the least 
pure of all our materials and a great hindrance to the 
production of crystal glass. But it must be regarded as 
doubtful whether rigid specifications for limestone, such 
as these lately promulgated by our British friends, could 
have much influence upon the character of the natural 
product offered. If purer material is demanded, it can 
be found, as already stated, in the synthetic poducts. 
For ordinary purposes, our natural stones do very well, 
and the keen competition that exists among lime pro- 
ducers may safely be trusted to take care of the quality 
of this material. 





CHEMICAL EXPOSITION, DEC. 6-11 

The Sixteenth Exposition of Chemical Industries will 
be held in the Grand Central Palace, New York, Dec. 
6-11. As usual, the exposition parallels the annual 
meeting of the American Society of Mechanical Engin- 
eers and admission will be by invitation, by registration 
at Grand Central Palace, or by the A. S. M. E. badges. 
Products to be shown at this year’s show include chemi- 
cals and chemical products, plant equipment, labora- 
tory equipment and supplies, instruments, metals and 
alloys, electrical equipment, containers and packaging 
equipment and materials handling equipment 


TIFFIN PLANT IMPROVEMENTS 
The rehabilitation program instituted by the United 
States Glass Co. at its Tiffin, Ohio, plant includes the re- 
pair of a furnace and the installation of new lehrs. The 
lehrs are of modern design and replace equipment used 
in the plant for many years. 
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NEW RESEARCH PROGRAM AT PITTSBURGH PLATE 


Two years of organization and careful planning set firm foun- 
dation for new department of great importance to the industry 


WY hen the Pittsburgh Plate Glass Co., was founded 
in 1883 there was little need for research, at least for 
basic or pure research which sets out into the unknown 
to discover new products, new uses, and refinement of 
products and processes. At the start the primary prob- 
lems were how to increase and maintain production, how 
to reduce costs, and how to secure adequate distribution 
facilities; but as time went on other difficult problems 
of a technical and scientific nature arose. 

The importance of technical control of products and 
processes was soon recognized, however, and rule-of- 
thumb production was gradually replaced by scientific 
control. More and more emphasis was placed on the 
search for new and improved products and more efficient 
production methods, the rapid increase in technical de- 
velopment necessitating the establishment of control and 
research laboratories in the various production centers. 
Control laboratories for plate glass are now located at 
the Ford City, Pa., Creighton, Pa., and Crystal City, Mo., 
plants. Similar laboratories for window glass are oper- 
ated at the factories in Henryetta, Okla., Clarksburg, 
W. Va., and Mt. Vernon, Ohio. Control and research 
laboratories for the paint and varnish division are situ- 
ated in Milwaukee, Wis., Newark, N. J., Detroit and Los 
Angeles, with the research and control of the chemical 
division at Barberton. Ohio. 

In addition to the control laboratories for glass pro- 
duction mentioned above, the company also maintains a 
fully equipped research laboratory at Creighton, Pa., 
which serves all the glass plants. This laboratory has an 
experimental department with a complete machine shop, 
a miniature glass plant, and an experimental tank, as 
well as a well-trained corps of technicians for exhaus- 
tive testing of new glass products. 

The many advantages secured from the efforts of all 
these groups served to focus the attention of the company 
heads on the potential benefits from a more extended and 
better coordinated program. In 1935 it was decided, 
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therefore, to organize a Central Research and Develop- 
ment Department, the purpose of the new organization 
being announced by President H. S. Wherrett in a bul- 
letin sent to company stockholders in June, 1936, as 
follows: 

“. . . it has been decided to increase considerably the 
efforts of the company in basic research. A Central 
Research Department has been established in Pittsburgh, 
Pa., and a multiple fellowship is being formed at the 
Mellon Institute of Industrial Research. It is not in- 
tended that this new department should in any way as- 
sume any of the duties of the divisional laboratories. To 
the contrary, it is the object of the Central Research De- 
partment to correlate the activities of the various separate 
laboratories, so that a knowledge of each other’s prob- 
lems and their solutions can be used by the other com- 
pany laboratories in working out their own problems.” 

At the time of this announcement, however, the wheels 
had already been turning for more than six months and 
many problems of procedure and personnel had been 
satisfactorily solved. The first knotty question was, of 
course, the selection of the right man to head the organ- 
ization, organize the personnel and set the objectives. 
This man had to be a tactful administrator as well as a 
fact hunter and, above all, he had to be thoroughly 
grounded in the practical aspects of the business, so that 
the results of the departmental efforts would be useful 
to the manufacturing departments, as well as an orna- 
ment in the field of pure science. 

Fortunately, such a man was available right in the 
company family and John H. Fox was invited by the 
Board of Directors to organize the new department with 
the title of Technical Adviser to the President. A grad- 
uate of Ohio State University, Mr. Fox had been in the 
employ of the company for about 30 years, formerly as 
Chief Engineer and later as Executive Engineer. 
Throughout his career he had been active in new devel- 
opments and had a large share in the perfecting of the 
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@ Pittsburgh Plate Fellowship group at Mellon Institute. Front row: Davol, Simpson, Jenkins, F. W. Adams (Senior 
Fellow), Lycan, Dewey, Uleman. Second row: McAlpine, Moffitt, Farr, Douglas, Eyre, Becker. Third row: Letner, Crist, 
French, Guenther, Andrews, Cobb. Back row: Bair, Palmer, Miss Jackson, Leggin, Bishop, Miss Maclean, L. M. Adams. 


Pittsburgh Plate process of continuous plate and window 
glass manufacture. Well known and well liked, Mr. 
Fox has an appreciation of factory processes and needs, 
as well as a thorough understanding of the value and 
possibilities of fundamental research. 

The first activity was a painstaking study of existing 
research organizations, including an extended tour in 
which he visited the research laboratories of a number 
of large corporations. With this data at hand the de- 
partmental headquarters were set up at the General 
Offices of- the company in Pittsburgh and W. O. Lytle 
was selected as Secretary, the department now being 
known as the Central Research and Development Depart- 
ment. Mr. Lytle, a graduate of the University of Kan- 
sas, also brought to his new position specialized ability 
and experience in the engineering and development of 
materials and processes. Formerly with the Bureau of 
Standards, he had been with the company since 1920, 
much of the time in the Duplate Division as Chief Engi- 
neer and Technical Director. He had engineered the 
new Duplate plant at Crystal City. 

The next move was to set up a temporary committee 
to advise on the organization, problems and objectives 
of the Central Department, and this committee included 
the Research and Technical Directors of the various divi- 
sions—glass, paint and varnish, and chemicals. It was 
immediately apparent that the formation and equipment 
of a complete central laboratory for basic research, with 
the necessary administrative and technical staffs, would 
delay the attack on problems of immediate and vital im- 
portance, so the facilities of the Mellon Institute were 
engaged. Problems of fundamental research were turned 
over to the Institute and the necessary fellowships were 
established as the needs arose. For the work at Mellon 
Institute about eight problems were postulated at the 
start. Several additional problems were added later, 
three of which related to glass. The glass problems in- 
clude several on processing glass and the elimination of 
defects: 1. surfacing of glass, including grinding and 
polishing, 2. stain on glass and 3. seeds or bubbles. 
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To coordinate and supervise all the work at the Insti- 
tute, Dr. Frederick W. Adams was selected Senior Fellow 
in June, 1936. Dr. Adams received his B.S. degree in 
chemical engineering from M.I.T. in 1921, and his M.S. 
degree from the School of Chemical Engineering Prac- 
tice in 1922. During the following year he was an as- 
sistant in the Chemical Engineering Department at M.I.T. 
and then was located at the Bangor Field Station of 
the M.I.T. School of Chemical Engineering Practice, of 
which he was Director in 1924. Promoted to an Assist- 
ant Professorship in 1926, he carried out independent 
research on the reactions of lime and water at the Bangor 
station and, in 1928, received a degree of Doctor of 
Science in chemical engineering from M.I.T. From 
1928 until he joined the staff at Mellon Institute, Dr. 
Adams was Director of the Boston Field Station of the 
School of Chemical Engineering Practice. His work in- 
cluded problems on heavy chemicals and sugar refining, 
consulting and design work for various chemical plants 
and processes, and a five-year period as technical adviser 
to the General Manager of the Parker-Young Co. In the 
latter connection his efforts were directed at control and 
improvement in operations and processes of pulp and 
paper manufacture. In addition to the authorship of 
seme 20 publications on matters relating to his various 
activities, Dr. Adams also holds several patents on paper 
and pulp production. 

The selection of personnel for the multiple fellowship 
went on rapidly after the appointment of Dr. Adams. 
At the present time the Mellon Institute group includes 
22 fellows under the multiple fellowship and two under 
a separate fellowship (in order of appointment) : 


MULTIPLE FELLOWSHIP 


School Degree 
Marietta College A.B. 
Univ. of Pittsburgh S. 
Univ. of Pittsburgh Ph.D. 
Univ. of Buffalo S. 
Univ. of Buffalo A. 
Princeton - 
Princeton Ph.D 


Name 
Devol, Lee 


Year 
1922 
1926 
1936 
1926 
1927 
1929 
1932 


McAlpine, K. B. 
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@ Central Research and Development Divisions: Left to right: Nash, Howard, Payne, Neely, Toussaint, Dudzinsky (rear), 
Moffett, Downes, Ehman (front), Kohl, Owen, Gurwood, Smith, Cox (Director, Central Development Division). 


Crist, P. W. 
Simpson, H. E. 


Carnegie Inst. of Tech. B.S. 
Ohio State Univ. B.S. 
Ohio State Univ. M.S. 
Ohio State Univ. Ph.D. 


Oregon Ag. College BS. 
Univ. of Wisconsin 
Univ. of Wisconsin 
Univ. of Kansas 

Univ. of Pittsburgh 
Univ. of Chicago 

Univ. of Chicago 
Univ. of Illinois 

Union College 

Cornell Univ. 

The Citadel 

Penn. State College 
Univ. of North Carolina 
Carleton College 

Univ. of Illinois 

Univ. of Illinois 

Univ. of Illinois 

Univ. of Michigan 
Univ. of Michigan 

A. & M. Coll. of Texas 
A. & M. Coll. of Texas 
Univ. of Nebraska 


Hastings College 

Rose Poly. Inst. B.S. 
Oberlin College A.B. 
Coe College B.A. 
Univ. of Iowa M.S. 
Alfred Univ. B.S. 
Ohio State Univ. M.S. 
Mass. Inst. of Tech. B.S. 
Univ. of Pittsburgh B.S. 
Mt. Holyoke College B.A. 
Mt. Holyoke College M.A. 
Univ. of Illinois Ph.D. 


SEPARATE FELLOWSHIP 


School Degree. 


Penn. State College B.S. 
Penn State College M.S. 
Mass. Inst. of Tech. Sc.D. 


Mass. Inst. of Tech. B.S. 1925 
Mass. Inst. of Tech. Sc.D. 1937 

Within the Pittsburgh Plate Glass Company the Cen- 
tral Research and Development Department is divided 


1936 


1925 
1926 
1929 


1920 
1921 
1923 
1936 
1936 
1928 
1929 
1932 
1931 
1932 


1931 
1933 
1935 
1935 
1924 
1926 
1929 
1935 
1937 


1933 
1934 
1937 
1935 
1934 
1937 
1933 
1935 
1936 
1937 
1937 
1937 


1924 
1926 
1933 


Jenkins, J. D. 


Bishop, C. A. 
Moffitt, W. R. 
Becker, C. B. 


Dewey, P. H. 


Farr, H. O. 


Andrews, W. G. 
Lycan, W. H. 


Uleman, Turrell 


Adams, L. M. 


Eyre, J. L. 
Douglas, H. H. 
Guenther, H. 
Letner, H. 


French, P. 
Cobb, J. B. 


Leggin, A. 
Maclean, M. E. 


Name 
Bair, George J. 


Year 
1927 
1930 
1936 
Palmer, Rufus N. 


DECEMBER, 1937 


into the Central Research Division and the Central De- 
velopment Division, and the work in the Mellon Institute 
is regarded ‘as a part of the Central Research Depart- 
ment program. These divisions are housed at present in 
a building on Fifth Ave. in Pittsburgh near the Mellon 
Institute and the nucleus of a working personnel has 
been formed during the past few months. 


The Central Research Division is now being equipped 
for experimental work in basic research and will under- 
take the solution of problems similar to those taken up 
by the group at Mellon Institute. The members of the 
division now include Eugene W. Moffett, Ph.D., North- 
western University, 1932, and Roy E. Smith, M.S. in 
Chem. Eng., Ohio State University, 1933. 

The purpose of the Central Development Division is 
to follow the accomplishments of the research groups 
through the development stage leading to practical ex- 
ploitation. Problems relating to the manufacture and 
utilization of new products are now the major activity. 
The Director of this Division is S. F. Cox, a graduate 
of Centre College. His undergraduate course was fol- 
lowed by post-graduate work at Princeton University and 
the University of Illinois, this work including physical 
and physiological chemistry, physics, organic chemistry 
and ceramic engineering. 

After a short period with the Pittsburgh Plate Glass 
Co., Mr. Cox enlisted in the Aviation Section, U. S. 
Army, and was commissioned in the Chemical Warfare 
Service during the war. Then he spent a year in the 
physics laboratory at the Corning Glass Works, this con- 
nection being followed by consulting work for Pitts- 
burgh Plate on window-glass drawing machines and a 
period of 13 years with the Diamond Power Specialty 
Co., first as Research Engineer and then as Chief Engi- 
neer in charge of engineering and patent work. Mr. 
Cox has published several technical articles and holds 
patents covering chemical and metallurgical processes. 

The members of the Central Development Division, 
with their schools and degrees, are as follows: 
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Name School Degree. Year 
Cox, S. F. Centre College B.S. 1913 
Centre College M.S. 1914 
Howard, F. C. Carnegie Inst. of Tech— 
Registered Architect 1917 
Kohl, J. C. Michigan B.S. 1929 
Toussaint, M. E. Carnegie Inst. of Tech. B.S. 1927 
Neely, H. E. Carnegie Inst. of Tech. B.S. 1937 
Payne, W. H. Virginia Polytechnic Inst. B.S. 1926 
Tackels, R. S. Tri-State College, Angola, Ind. 
Downes, D. T. Carnegie Inst. of Tech. (1912-16) 
Gurwood, A. G. Manchester Tech. School B.S. 1924 
Univ. of Manchester D.Sc. 1929 
Nash, A. D. —Glass Consultant 
Ehman, R. G. Univ. of Illinois B.S. 1927 
Univ. of Illinois M.S. 1929 
Owen, W. Carnegie Inst. of Tech. B.S 1914 
Dudzinsky, S. J. —Helper 


As stated previously, one of the fundamental purposes 
of the Central Research and Development Department 
was the correlation of the activities of the various sep- 
arate divisional laboratories. As an advisory link, there- 
fore, the directors of the divisional laboratories consti- 
tute what is known as the Research Committee, organized 
specifically for the interchange of information. Under 
the able chairmanship of J. H. Sherts,* Superintendent 
of the Duplate Plant at Creighton, this committee forms 
a valuable adjunct to the Central Department, since it 
coordinates all of the research and development activi- 
ties of the company and, at the same time, allows full 
scope for the special activities of each group. Mr. 
Sherts, a graduate of Franklin and Marshall College, 
formerly was in the employ of E. I. du Pont de Nemours 
Co. in smokeless powder and pyralin plastics labora- 
tories. He has had long experience in the development 
of Duplate products and processes. 

In its entirety the Central Research and Development 
Department of the Pittsburgh Plate Glass Co. provides 
an excellent example of a careful, planned organization 
of function and personnel for a specific purpose. It is 
apparent that the necessary checks and balances have 
been provided to insure the reaching of objectives and 
the practical exploitation of research results. Recogniz- 
ing the need for more light on some of the age-old mys- 
teries of glass production and utilizations, this company 
has made a notable advance into the unknown territory 
and its progress will be observed with greatest interest 
by glass men all over the world. 


*President Wherrett of Pittsburgh Plate annoounced, Nov. 16, that 
Mr. Sherts is discontinuing his duties as superintendent of the Duplate 
factory and will assume the responsibilities of Technical Administrator 
of the Central Research and Development Department, while continu- 
ing as Chairman of the Research Directors Committee. His headquar- 
ters will be in the general office, Grant Building, Pittsburgh. 





OUR FRONT COVER 


The copper engraving on our front cover this month 
shows three types of glass furnaces used in England in 
1747. The first is for the frit and is called the calcar— 
the second serves for working the glass—the third is the 
lehr. 

None of the three furnaces are made of brick, but 
rather of hardy sandy stones. In addition the glass 
blower uses these instruments: A blowing pipe made 
of iron and equipped with a wooden handle, an iron 
rod to take up the glass after it is blown, scissors to 
cut the glass when it comes off from the first hollow 
iron. This equipment proved sufficient for making 
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bottles as well as flat glass. Glass for windows and 
mirrors was developed from blown glass. Cylinders 
were blown and they were opened through passing a 
red hot iron down the interior in a straight line. 


ANCHOR AND HOCKING MERGE 


On Nov. 18, stockholders of the Anchor Cap Corpora- 
tion voted approval of the merger of that company with 
the Hocking Glass Co. Directors of both corporations, 
and Hocking stockholders, had previously approved the 
acquisition. 

Although the assets of Hocking Glass are being ac- 
quired by Anchor, the transaction actually is one in 
which the former corporation absorbs the other, Anchor 
buys the Hocking assets, but Hocking acquires a stock 
majority. To effect this, Anchor stockholders authorized 
an increase of its common stock from 500,000 to 1,000,- 
000 shares. Of the new stock to be issued, 441,852 shares 
will be given to Hocking for its properties. This means 
that Anchor will control 273,698 shares of common (re- 
taining the 40,905 issue of preferred), with Hocking 
owning 441,852 of common. 

Of the Hocking interests, 15 per cent will be owned 
by W. V. Fisher, as executor of the estate of E. B. Good. 
Mr. Fisher is at present vice-president in charge of pro- 
duction. Fourteen per cent will be owned by I. J. Col- 
lins, president; 12 per cent by Thomas C. Fulton, secre- 
tary-treasurer. Other Hocking stockholders will own 
less than 10 per cent each. Present holdings of Anchor 
stock remain undisturbed. 

Anchor Hocking Corporation, a $20,000,000 company, 
now becomes the third largest company in the glass 
industry. It controls the cap business of the Anchor 
Cap & Closure Corporation, the Salem Glass Co. and the 
Capstan Glass Co. From the Hocking interests will be 
added the tableware of Hocking, the container line of 
General Glass and a 60 per cent interest in the cut glass- 
ware of Standard Glass Manufacturing Co. This gives 
the new combination a diversity of production in table- 
ware, caps, containers and cut glass, and minimizes sea- 
sonal fluctuation of sales. 

Speculation exists as to what will become of the cor- 
porate entities of Hocking, Capstan, Salem and General 
Glass. It is doubtful whether the principals themselves 
could answer this question, as tax problems ultimately 
would seem to be logically the deciding factors. Of even 
greater interest is the effect upon the respective sales and 
manufacturing organizations. On this point, too, a dis- 
creet silence is maintained, although an announcement 
is promised by Dec. 1. It is generally believed, however, 
that Mr. Collins will be president of the new corporation. 

A closing date for the actual transfer of properties 
will be set as soon as certain technicalities affecting the 
issue of new stock are completed. The Securities and 
Exchange Commission already gave formal, preliminary 
approval on Nov. 18, after which an interval of 30 days 
normally should elapse. However, the SEC may be will- 
ing to exercise its prerogative of reducing this waiting 
interval. Meanwhile, the only possible eventualities that 
could upset the completion of the deal during the in- 
terval before closing are clauses in the contract hedging 
against 1. loss of manufacturing plants or other assets 
by fire that materially affects either corporation’s earning 
power and 2. legislation passed or pending that might 
be detrimental. 
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ACTIVITIES OF THE CONTAINER INDUSTRY 


G. C. A. reports on testing procedure, standardization work, costs, and 
foreign competition. 1937 production will set new all time high. 


Tre annual meeting of the Glass Container Associa- 
tion, held at White Sulphur Springs, Oct. 26-28, found 
the industry with expectations of a record year’s volume, 
approximately 10 per cent ahead of 1936. Much impor- 
tant Association business was transacted, with emphasis 
on such matters as standard testing procedure, costs, ad- 
vertising and publicity, standardization of finishes and 
means of defense against foreign competition likely to 
be fostered by reciprocal trade agreements. 


Standard Testing Procedure 


Work on the main project has developed some inter- 
esting side issues. For example, in the development of 
standards, it was found that the various types of polari- 
scopes as at present constructed are not as easy to use as 
they might be; also that a more accurate method for 
measuring the degree of strain in the standard glass discs 
could be developed. Until these problems were ironed 
out, no standard method for testing glass containers 
could be given to the industry; but the work is now 
virtually completed, and shortly the Association will 
have what it considers satisfactory types of polariscopes 
to recommend, together with a method of procedure and 
sets of tempered discs. It is then planned to have Dr. 
Ghering instruct all men in charge of testing at the 
various container plants in the technique of testing. 


Cests 


About ten years ago, the Association developed a 
standard method for calculating costs, which was adopted 
by practically everyone. Since then, however, changes 
have taken place in the industry that resulted in indi- 
vidual modifications of the system, with the result that 
three or four systems are now in use. By applying these 
several systems to the same set of facts, as many differ- 
ent results may be obtained, varying as much as 20 per 
cent. A new cost plan is being worked out and will be 
offered to the industry. This will be sufficiently flexible 
to be useful to either large or small company, and for 
either costs or for factory control. 


Advertising and Publicity 

The Association voted a special assessment to promote 
the adoption of glass containers by fruit and vegetable 
packers. This will yield a substantial sum for an inten- 
sive campaign among packers, distributors and con- 
sumers. The campaign to protect milk and beer mar- 
kets will be prosecuted with renewed energy. Paper 
milk containers are making some headway in certain 
localities, and canned beer has increased from 714 to 
9 per cent of all packaged beer. 


Standardization 


Seven new finishes are under consideration, the most 
important being a series of thin blown tumbler finishes, 
developed to overcome considerable difficulty which the 
manufacturers have experienced in supplying food con- 
tainers. The Standards Committee also has set up a 
complete schedule of standard tolerances for all differ- 
ent types of finishes. As a result, a number of finishes 
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will be revised shortly, to make it easier to interpret the 
specifications and to improve manufacturing conditions. 
A study of Deep Screw Finishes will result in the elim- 
ination of a number of sizes and the substitution there- 
for of the same sizes in the Shallow Screw Thread Series. 
This change will permit both glass and cap manufac- 
turers to do away with considerable equipment and will 
be of benefit to customers. 


Czechoslovakian Treaty 

Under the Reciprocal Agreement Act, the State De- 
partment can reduce import duties by as much as 50 
per cent of the 1930 Tariff Act. Furthermore, this same 
reduction will be granted to all other favored nations. 
Practically all kinds of glassware are affected. As this 
is an attack upon the entire glass industry, the Associa- 
tion has joined with the American glassware Association 
in a vigorous defense.* 


Status of Production: | 

The drop in glass container production has given rise 
to much unfounded opinion and conjecture regarding 
the present status of the industry. That being so, accu- 
rate figures are called for. 

The capacity of the industry is 68,000,000 gross per 
year. 1936 shipments reached a figure of 67 per cent 
of capacity, which was then an all-time high. It was 
exceeded this year when the total for the first nine 
months attained 80 per cent. In comparing the two 
years, however, it is very important to note that last 
year the customary seasonal decline in November and 
December did not materialize. Also that in 1937 the 
peak month for shipments was reached in June instead 
of the normal month of September, which has thrown 
considerable of the customary third quarter production 
into the first six-month period. In short, the industry’s 
total volume has suffered no set back of any kind, but 
the seasonal curve has been markedly changed both in 
1936 and in 1937--this year reaching a peak in June, 
due to heavy buying in anticipation of price increases. 
When the year is completed, the best estimates indicate 
that 1937 sales will again have set a new high approxi- 
mately 10 per cent over 1936. 

Conditions in the six main classifications of containers 
for the first 10 months were as follows: 

Narrow neck ware—This type of ware, with a gain of 
4.4 per cent for the 10 months, has lost most of its earlier 
advance over 1936 due to the short pack of tomato prod- 
ucts. The catsup pack was about 75 per cent of last 
year’s production. 

Wide mouth ware—Five per cent over 1936. During 
the past two months this group has lost most of its ear- 
lier gain which was largely due to the considerable 
amount of forward buying which took place the first 
half of the year. 

Pressure and non-pressure ware—Shows a 50 per cent 
gain over the same period of last year. This group con- 





* The present status is this: Hearings have been completed and the 
treaty is ready for negotiation. Official Washington states that no date 
has been set for the negotiations. The provisions of the treaty of 
course are merely conjectural at present. 


415 








tinues to reflect the greater purchasing power of the 
consumer. 

Beer bottles—Seventy-two per cent ahead of last year. 
Present business is not keeping pace with the last months 
of 1936, due to the fact that at that time more brewers 
were changing over to steinie bottles. 

Liquor ware—A gain of 14 per cent for the 10 months. 
This class of ware, like the beverage ware, continues its 
gains during the last quarter. 

Medicinal and toilet ware—A 10 per cent increase. 
This line follows more closely than others the trend in 
general business and is at present showing the effects 
of the current recession. 

‘Milk bottles—-Showing a 6 per cent gain for the 10 
months. Not as good as expected due to unsettled con- 
ditions in the dairy industry. 

Domestic fruit jars and jelly glasses—Substantial gain 
over last year; volume still under the 10-year average. 

The convention closed with an able address by C. R. 
Stevenson, business manager. Mr. Stevenson spoke at 
length on general business conditions. He enumerated 
the various factors that have always been present pre- 
ceding a major decline and showed how none of these 
existed today. On the other hand, the Administration by 
a few reversals of its policy toward business had within 
its power to furnish the stimulus needed for a renewal 
of the upward cycle. And being in all things politically 
minded, it was a very reasonable assumption that the 
Administration would take some of these steps. Mr. 
Stevenson predicted a revival of business activity during 
the last half of 1938. 





NOTES ON THIN BLOWN BOTTLES 


Interest in the subject of thin blow containers is becom- 
ing increasingly keen, and the opinion is quite general 
that the problem will be given more consideration and 
discussion on the part of American glass technologists 
as time goes on. Learning that the United Glass Bottle 
Manufacturers, Lid., England, had done some work with 
bottles of this character, The Giass InpustTRY recently 
corresponded with Dr. T. C. Moorehead, Director of this 
Company, inquiring as to the nature and results of his 
experiments. Dr. Moorehead’s reply will be of general 
interest, and the following excerpts from his letter are 
published with his permission. It is hoped that those 
of our own glassmen who have done work along this 
line will communicate their observations to the editor, 
and through the exchange of information in these col- 
umns encourage further investigation of this important 
subject.—The Editor. 

“We have not carried these experiments to such an 
extent that any information I could give would be of 
any great value to the industry, but for what such in- 
formation may be worth I may say that we have made 
a number of light weight bottles on the Owens machine. 
We have found that we were able to obtain better dis- 
tribution, and slightly increased production; this in- 
crease amounting to an average of about 5 per cent. 

“One case, however, worked out rather peculiarly; 
The standard weight cf this bottle is 15 ozs., and the 
capacity brimful 1014 ozs. (this would be the imperial 
half-pint) running plural, i.e. making two bottles at a 
speed of 56 per minute. We reduced the weight to 12 
ozs. and increased the speed to 62 per minute. 
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“At the request of one of our customers we then 
made a very much lighter mould, reducing the weight 
to 914 ozs., keeping the same capacity, viz., 10144 ozs. 
brimful but found in sampling this that we were not 
able to get a good distribution at a speed of over 58 
per minute, so that although the speed was a little 
greater than in the original heavier weight bottle it 
could not be made at as great a speed as the 12 oz. 
weight bottle. 

“Another interesting case we had was a gin bottle, 
which is practically square, and has always been made 
at a weight of 2354 ozs., the capacity being 26 2/3 ozs. 
brimful in a single mould at a speed of 25 per minute. 
We made a new mould, reducing the weight to 1614 ozs., 
keeping the capacity the same (26 2/3 ozs.) and made 
a very good bottle, but were unable to increase the 
speed to more than 26 per minute. This is a slight 
increase as you will note, but hardly enough to mention. 

“We have carried out some tests on this bottle for 
bursting pressures because of the fact that gin has a 
very high co-efficient of expansion, and unless ample 
expansion space is allowed very high pressures will be 
set up in the bottle. The heavy weight bottle has always 
shown a very great variation in bursting pressures, the 
highest being 270 lbs. per sq. in., and the lowest 44, 
making an average of 83 lbs. per sq. in. In the lighter 
weight bottle, viz., 1614 ozs. weight, the highest bursting 
pressure was reduced to 83 Ibs. and the lowest to 28 
lbs., making the average 47 lbs. per sq. in., and although 
this was considered low we supplied our customer with 
this bottle on the understanding that they would permit 
us to make such changes as necessary to increase the 
expansion space proportionately to the reduced burst- 
ing pressure. A number of these bottles have been put 
into service and so far there have been no complaints. 

“Our conclusions after having made weight reductions 
in a number of bottles similar to the above are that it 
is quite practicable to reduce the weight of most bottles, 
and that perhaps 80 per cent of the bottles on the market 
could be very much reduced in weight without impairing 
their strength and general utility, and that by so doing 
quite substantial savings can be made in the cost of 
manufacture because of the saving in the weight of the 
glass and the higher rate of production which cuts down 
the labor costs.” 





A CORRECTION 


THE Gtass INpusTRY prides itself in reducing to a mini- 
mum the number of typographical errors which, despite 
the utmost vigilance, creep into the type page now and 
then. With great regret, therefore, and with profound 
apologies to the author, it calls attention to mistakes in 
some of the captions accompanying the illustrations in 
the article “Monofrax Refractories,’ in the November 
issue. These captions should read: 

Page 363. Illustrating the difference in attack by a 
soda-lime glass on a number of experimental cast fused 
mixes. 

Page 364. After the first sentence, insert, “The brick 
at the left contains none of the addition agent, while the 
one at the right contains several per cent.” 


Page 365. Upper left). The microstructure of a 
Monofrax L block. (Lower right). The glass-refractory 
interface. 


Page 366. Alpha ammonia should be alpha alumina. 
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Fig. 1 


Nephelite is one of the most common types of stone 
found in tank glass and, when existing in the form of 
“worms,” causes a great majority of the rejects. Nephelite 
in the “worm” form appears as a brown, worm-like stone 
surrounded by a cordy area of glass, and is usually, but 
not always, associated with a streamer-type cord. Fig. 
1 shows the appearance of such a stone. The rejection 
of glass articles containing nephelite “worms” is due 
to the poor appearance they produce and to the fact 
that the associated cordy areas are highly strained and 
thus a potential threat to the life of the product. 

From Fig. 2 it can be seen that nephelite is the low- 
temperature phase of the mineral having the theoretical 
composition Na,O - Al,O, - 2Si0., carnegite being the 
stable phase above 1350°C (2462°F.). Carnegite, how- 
ever, reverts to nephelite on cooling. In compositions 
that contain lime and which form carnegite or nephelite 
crystals, solid solutions are involved and no matter 
which of these compounds is produced, its composition 
will vary considerably from the theoretical. For ex- 
ample: the percentage composition of pure, lime-free 
nephelite is 21.8 Na,O; 35.9, Al,O,; 42.3 SiO,. How- 
ever, if the nephelite crystallizes from a mixture con- 
taining soda, lime, alumina and silica it may contain 
as much as 10 per cent lime, such a composition repre- 
senting the eutectic (Point G, Fig. 2) between nephelite 
and anorthite. This eutectic composition melts at 
1300°C (2370°F.). 

Nephelite may be formed by the combination of soda 
with materials containing alumina and silica such as 
clays and refractories, by the reaction of a sodium sili- 
cate glass with alumina, or from intermediate composi- 
tions which contain the necessary soda, alumina and 
silica. For example, nephelite is formed and is present 
in the transition layer between the glass and the refrac- 
tory block. Whether the nephelite in this case is present 
as the mineral or as a liqquid at the prevailing tempera- 
tures is not certain, but a microscopic examination of 
the refractory and glass contact area always shows, start- 
ing at the face of the refractory, a layer of mullite, a 
layer of corundum and a layer of nephelite. 
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Nephelite originating from this transition layer is 
rarely found in the “worm” form, but is usually asso- 
ciated with corundum crystals. In some cases, where the 
corundum crystals have undergone considerable solution 
in the glass, the associated nephelite is due to crystal- 
lization of the solvent glass which contains the excess 
alumina necessary for the formation of the nephelite 
composition. 

The formation of nephelite in the “worm” form is 
generally caused by either the incomplete solution in the 
glass of silica drippings which have been in contact with 
soda and alumina, or by recrystallization from cords 
which were originally nephelite or which have the com- 
position necessary for its formation. 

In discussing the first method of formation it is neces- 
sary to refer to the equilibrium diagram of the binary 
system Na,O---SiO., shown in Fig. 3, from which it can 
be seen that the addition of a small amount of soda to 
silica greatly reduces the melting point of the mixture. 
A mixture of 10 per cent soda and 90 per cent silica 
melts at 1510°C (2768°F.), while a mixture of 20 per 
cent soda and 80 per cent silica melts at 1120°C 
(2048°F.), a decrease of 390°C (720°F.). Since con- 
siderable amounts of alkaline dust are always present in 
the furnace it is reasonable to expect the formation of 
fairly large amounts of fluid sodium silicate from the 
brick in a glass furnace operating at around 2700°F. 

This fluid sodium silicate material is capable of ab- 
sorbing more silica, soda and other materials. Such a 
liquid is, therefore, a very active flux and, if it flows 
over an alumina-containing material such as a refractory 
block, considerable amounts of alumina will be absorbed. 
The amount of alumina that this sodium silicate liquid 
can absorb is illustrated by the chemical analysis of a 
glass tip taken from a tuck stone which had been in con- 
tact with silica brick. The analysis is as follows: 


SiO, 76.80 
Al,O, 9.92 
CaO 7.20 
Alkalies 5.85 


A small percentage of the line came from the silica 
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brick, while the remainder came from the batch, along 
with the soda that caused the original fluxing of the 
silica brickwork. 

As previously stated, nephelite can be formed by the 
combination of sodium silicate and alumina. Silica 
drippings containing soda, and hence sodium silicate, 
will absorb considerable amounts of alumina from con- 
tact with aluminous material and, thereby, set up the 
necessary condition for the formation of nephelite. If 
they fall or spall off into the tank, the possibility that 
they will go into solution and disappear before reaching 
the point at which the glass is delivered to the forming 
machine depends upon several factors, such as the dis- 
tance the stone must travel, the nature and direction of 
the currents in the tank and the temperature of the 
furnace. 

It is obvious that, if their point of formation is close 
to the point of delivery, the nephelite drip will not have 
had sufficient time to dissolve but will pass on as a stone. 
The elongation and breaking up the drippings as they 
pass through the furnace causes their worm-like ap- 
pearance. 


A good example of such formation of nephelite 
“worms” was found in a 35 ton, oil-fired, end-port tank. 
equipped with a dog-huuse on the side and having an ex- 
ceptionally wide silica shade wall on the bridge. This tank 
began to throw an excessive amount of stones from the 
side feeder. Examination of the stones showed the pres- 
ence of short “worms” of solid material associated with 
streamer type cords. A thin section of a typical stone 
was prepared and observation under the petrographic 
microscope showed that the stone was composed of 
nephelite only. 

A peep-hole in the back of the furnace was then 
opened and inspection of the interior of the furnace 
showed that part of the silica shade wall, near the side 
of the tank where the dog-house was situated, was very 
badly fluxed. The silica drippings had collected on top 
of the bridge wall, which was constructed of high-alu- 
mina refractory blocks as is usual. Observations were also 
made with the oil burners turned on and disclosed the 
fact that the set of burners adjacent to the dog-house 
were picking up considerable batch dust and, in addi- 
tion, the flame from this set of burners was not cutting 
back at the proper point. Instead, the flame was being 
thrown directly at the end of the shade wall, with the 
result that the combination of alkaline dust and high 
temperature was rapidly fluxing away this portion of the 
shade wall. The bulk of the silica drippings were being 
deposited on the bridge wall and were washing over 
into the working end of the furnace. As the side feeder 
was very close to the source, most of the drippings were 
being carried into the feeder on this side. 

A check-up of the oil burners showed that the oil 
pressure on this set was 20 lbs. higher than that of the 
other set, the difference being due to a defective gauge. 
The oil pressure was corrected, the flame was prevented 
from impinging on the shade wall, and the stones ceased 
after a few days. 

Examination of the bridge wall refractories after the 
furnace was dropped showed deep grooves in the top 
surface of the blocks, indicating that the material flow- 
ing over them was extremely corrosive. Conditions were 
evidently such that the sodium silicate liquid from the 
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shade wall was in contact with the aluminous refractory 
for a sufficient time to pick up sufficient alumina to form 
the nephelite liquid. At the*low temperature prevailing 
at this point, that is, in back of the bridge and shade 
wall, the liquid crystallized to the mineral, which was 
then pulled into the closest feeder channel. 

A typical example of the formation of nephelite 
“worms” by crystallization from a cord is found in the 
case of a side-port tank, in which one of the side ports 
was being cut away by the action of the flame. The silica 
brick in the port was dripping over the refractory tuck 
stone and flowing into the glass, picking up both soda 
and alumina and forming a viscous cord. Because the 
port was close to the throat of the furnace the cord was 
being carried over into the working end. The tempera- 
ture of the working end was rather low and the cord 
crystallized into nephelite, which took the contour of the 
uncrystallized cord during the forming operation, re- 


‘sulting in a wormlike stone. Readjustment of the burner 


opposite the dripping port decreased the dripping and 
stopped the cord formation. 

Formation of the nephelite “worm” type of stone may 
be prevented or at least lessened by substitution of alu- 
minous material for silica, where the latter is subjected 
to excessive temperatures and batch dust, and by the 
elimination of excessive fluxing of the silica brick re- 
sulting from improper control of the furnace. This 
latter requires frequent and continued check-ups of the 
condition of the inside of the furnace and a close watch 
must be kept on the various factors such as flame direc- 
tion, etc., that cause the rapid formation of corrosive, 
alkaline, silicate liquids. 





T. W. Bassett has been appointed general manager of 
Dominion Glass Co., Ltd., Montreal, succeeding the late 
J. W. King. Mr. Bassett has been with the company for 
many years and has been acting as general manager since 
Mr. King’s death last April. 
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Aditthough prospects for selling American glass products 
in the Danish market are very poor at the present time, 
the status of glass manufacture in Denmark is of interest 
because of its rapid development in recent years and 
the possibility of further expansion and _ transition 
toward mechanization. 

The leading manufaéturers of glass products in Den- 
mark are: Holmegaards Glasvaerk, Kastrup Glasvaerk 
A/S, Valby Glasvaerk A/S, Korsor Glasvaerk, Dansk 
Vindues Glasvaerk A/S, Korsor. 

Although the first Danish glass factory was established 
by King Frederick I] in 1576 at Rye, Jutland, the early 
ventures were short-lived and it was not until 1825 that 
the next glass works was started in the neighborhood of 
Naestved. Here the Holmegaards Glasvaerk, the first 
Danish glass factory of real importance, was established. 
Extensive peat-bogs in the vicinity offered a supply of 
fuel, and such raw materials as sand, chalk, flint and 
beech-ash were available. Since the Danes were not 
skilled in the glass blower’s art, the assistance of for- 
eign experts was needed. An oven was built by a Nor- 
wegian and three expert Bohemian glass makers were 
smuggled out of Bohemia, arriving in Denmark after 
many difficulties, because Bohemia shrouded its glass- 
making industry in secrecy and forbade the emigration 
of glass-workers. The descendants of these Bohemian 
craftsmen still work at the Holmegaards plant. The 
present factory of the Holmegaards Glasvaerk at Fens- 
mark manufactures pressed glass, blown glass, glass 
containers, ornamental glass, artistic glass and crystal. 

Kastrup Glasvaerk A/S originated from a factory 
which was started in Kastrup in 1847. This plant op- 
erated in close connection with Holmegaards until Kas- 
trup Glasvaerk A/S was founded in 1873. The original 
plant at Kastrup now confines its production to white 
glass, its 135 workers producing mostly drinking glasses 
and vials. Kastrup Glasvaerk A/S also controls three 
other plants: The Hellerup Glasvaerk, the Odense Glas- 
vaerk A/S, and the Aarkus Glasvaerk. 

When the Tuborg brewery was established in 1873, 
the Hellerup Glasvaerk was formed at the same time 
to supply the brewery with bottles. Operations com- 
menced in 1875 and the plant was taken over by the 
Kastrup Glasvaerk six years later. The factory now 
employs about 175 workers, manufacturing beer, wine 
and milk bottles with automatic machinery. The produc- 
tion capacity is sufficient to satisfy all local require- 
ments for such bottles. 

The Odense Glasvaerk A/S was founded in 1872, 
began production in 1874, but was liquidated in 1888, 
the plant being taken over by a new company. In 1902 
this company absorbed the Aarhus Glasvaerk and was 
finally combined with Kastrup Glasvaerk A/S in 1907. 
The Odense plant, which originally produced bottles 
and specialized in white glass products, such as il- 
luminating glassware, gave up the manufacture of bot- 
tles in 1912 in order to increase its production of 
white glass. In later years the factory has been partly 

*From a report of Paul H. Pearson, Asst. Trade Commissioner, 


through the Specialties Division, Bureau of Foreign and Domestic 
Commerce, Department of Commerce. 
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mechanized and a new market for small bottles and 
packing glasses has been developed. These items had 
previously been imported for the most part, but the 
“Kastrup” preserve jar enjoys a wide sale in Denmark 
and has practically wiped out imports of such jars. The 
Odense factory employs about 350 persons. 

The Aarhus Glasvaerk confined its production to 
bottles, but the plant has not been operating for some 
years since Kastrup bottle production was centralized 
in the Hellerup Glasvaerk. Two other plants which 
joined the group controlled by Kastrup Glasvaerk have 
been dismantled. 

Valby Glasvaerk A/S, at Valby, manufactures packing 
glass, and Korsor Glasvaerk, Dansk Vindues Glasvaerk 
A/S, at Korsor, produces sheet glass. Technical devel- 
opments in sheet glass production will be discussed 
later. 


Glass Preduction in Denmark 


In both value and quality, bottles and containers com- 
prise the most important branch of the Danish glass 
industry. A growing market, together with the protec- 
tion afforded by exchange control regulations and im- 
port restrictions, brought the production of medicinal 
and toilet preparation containers to 2 1936 total of 
20,337,000 units, valued at 1,404,000 crowns. The 
vearly output of bottles for beverages exceeds 28 million 
bottles, valued at approximately 3 million crowns and 
equivalent to about 30 per cent of the value of all 
products. Other important items are milk and cream 
bottles, with a production of around 9,800,000 annually, 
drinking glasses, and glass containers for foods. Such 
articles as mirrors, laboratory and hospital glassware, 
watch crystals, laminated glass and allied lines, are not 
manufactured in Denmark. In 1936 the total value of 
glass production was 10 million crowns, an increase 
of more than 8 per cent over the previous year. 

Principal raw materials used by the domestic glass 
industry include sand, lime, chalk, soda and sulphate of 
soda. In 1936 the sand requirements were 18,156 metric 
tons, of which 7, 661 tons were obtained locally and the 
balance from foreign sources, chiefly Germany. All 
of the lime and chalk, 2,026 metric tons, was of Danish 
origin. Germany supplied most of the requirements for 
soda and sulphate of soda. 

The five Danish glass factories employed 1,163 work- 
ers in 1936. Of these, 1.040 were men and 123 were 
women, 269 of the male workers being under 18 years 
of age. With the exception of 1931, there has been an 
unbroken gain each year in the number of workers of 
both sexes. The average wage for glass blowers is 1.80 
crowns per hour in Copenhagen, and 1.99 crowns per 
hour in the provinces. Glass cutters earn 1.61 crowns 
per hour in Copenhagen and 1.66 crowns per hour in 
the provinces. 

Manufacturing Methods 

Glass for drinking glasses and containers is melted 
in pots, and most of the production is performed by 
hand shops. Small containers and medicine bottles are 
made on automatic, air-operated machines. After an- 
nealing the ware is trimmed, ground on iron wheels with 
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sand and carborundum, and polished on cork disks. 
The Hellerup Glasvaerk, specializing in bottles, has 
installed four bottle-making machines. 

A new factory for the production of window glass 
by the Fourcault method was opened May 15, 1937, by 
Korsor Glasvaerk, Danish Vindues Glasvaerk A/S, at 
Korsor. It is said that the new plant has a yearly 
capacity of 7,000 metric tons, sufficient to cover 75 per 
cent of the Danish consumption of window glass. Den- 
mark has previously imported window glass from Bel- 
gium, Germany and Czechoslovakia. The factory is 
now working at about 90 per cent of capacity and pro- 
vision has been made for expansion to a capacity of 
10,000 metric tons per year. The tank has a daily 
capacity of 25 metric tons and is gas-fired. Four Four- 
cault machines have been installed, the largest producing 
a sheet 2 meters wide. Batch materials are stored in 
concrete silos. 


Total glassware imports exceed domestic production in 
value, since the greater proportion of the more expen- 
sive articles is still purchased abroad. Total value of 
imports in 1935 came to 11,781,000 crowns. However. 
imports of glassware of the types also manufactured 
domestically were only about 10 per cent of the quan- 
tity produced in Denmark. Since 1931, imports of 
finished, polished tableware have dropped steadily. 

Exports of Danish glassware were valued at 117,000 
crowns in 1936. This included bottles to Iceland; 
packing ware to Iceland and Sweden; lamp globes and 
chimneys to Iceland, Faroe Islands and Greenland; 
lamps and lamp parts to Norway; and tableware, etc., 
to Great Britain, Germany, the Netherlands, Sweden. 

As stated before the prospects for selling American 
glass products in Denmark are poor. Imports of 
American glass, mostly plate glass and lamp globes, 
have never been much of a factor in the market and 
present trade restrictions offer more and more obstacles. 
The Foreign Exchange Control Board limits total im- 
ports for the protection of the foreign exchange position 
of the country, directing imports from those countries 
which are the most important buyers of Danish products 
(the United Kingdom and Germany) and with which 
Denmark has special trade agreements based largely on 
barter principles. Since the United States purchases 
inconsiderable quantities of Danish products, import 
permits allotted for American products are drastically 
limited. In consequence, imports of American products 
consist of goods not subject to import control (about 
5 per cent of total imports). 


SURVEY OF LATIN AMERICAN GLASS 


A survey report, entitled “Latin American Glass Indus- 
try and Trade” recently made public by the Specialties 
Division of the Bureau of Foreign and Domestic Com- 
merce, Department of Commerce, states that Latin Ameri- 
can consumption of glass and glass products was valued 
at over $20,000,000 in 1935 and that the domestic pro- 
duction is now approximately equal to imports. How- 
ever, this ratio of local production to imports does not 
apply uniformly to each country. In Argentina, for 
instance, the production of glass and glass products 
takes care of approximately 90 per cent of the country’s 
requirements, but in eleven other areas there is no 
domestic industry and the total consumption is imported. 
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The survey is based largely on recent reports from 
American foreign service officers and is so arranged that 
information on 20 individual countries may be readily 
obtained. This information includes statistics on the 
market for imported glass, a resume of the domestic 
glass industry, if any, and in some cases, data concern- 
ing the type of glass products most in demand. The 
report also incorporates chapters dealing with local 
practices and regulations affecting shipments, packing 
for export, dutiable basis, import permit requirements, 
preferential and differential customs treatment, credit for 
payment terms, and exchange controls. 

On a value basis, the United States ranked as the lead- 
ing supplier of glass and glass products to Latin Amer- 
ica in 1935. Germany and Belgium almost equalled the 
U. S. trade, these three countries accounting for about 
75 per cent of the imports. The United Kingdom, 
Czechoslovakia, Japan and France accounted for the 
bulk of the remaining 25 per cent. 





MUNCIE HONORS BALL BROTHERS 


Muncie, Ind., a town so typical of the Midwest that 
sociologists labeled it “Middletown,” gathered its citzens 
on the campus of Ball State Teachers College for the un- 
veiling of a winged statue called “Beneficence,” dedicated 
to the Ball brothers. Pennies and dollars given by more 
than 11,000 citizens paid for the tribute which bore the 
inscription, “A civic testimonial to the beneficence of the 
Ball brothers and their families.” The Balls had given 
money to the college, the Ball Memorial Hospital and 
several other civic developments which are described in 
“Middletown in Transition,” a book by Robert and Helen 
Merrill Lynd published this year. 
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HOW FORD MAKES ITS GLASS 
(Continued from page 408) 


difficult problems had been solved. As previously men- 
tioned, 880 pounds of soda ash are lost each day through 
volatilization and by being carried over by the flame, 
but the use of briquettes has reduced the amount of carry- 
over. Alkali vapors condense upon being cooled as they 
Ieave the furnace and this deposit, together with the 
carry-over of solid particles of batch, accumulates on 
the tubes of the boiler and economizer. The accumula- 
tion causes excessive draft losses in the boiler and econ- 
omizer and the usual methods employed to remove soot 
from boiler tubes did not solve the problem. However, 
analysis showed the deposit to be soluble in water and 
the boiler and economizer tubes are now washed down 
with water every 12 hours, the operation taking about 
thirty minutes. 

Two fans, each having a capacity of 70,000 cubic feet 
of air per minute and driven by a 75-horsepower motor, 
supply the necessary air for cooling the flux side-walls 
in the melting end of the Ford furnace. The piping 
arrangement is such that one fan may be used to supply 
air for the entire furnace at the start of operations. The 
second fan can be started to furnish additional air. 


SOCIETY OF GLASS TECHNOLOGY 
CELEBRATES 21ST BIRTHDAY 


The Society of Glass Technology, founded by the Shef- 
field group of technologists led by Professor W. E. S. 
Turner, celebrated 21 years of splendid service and 
achievement in meetings held Nov. 9-10 at Sheffield, 
England. Many foreign delegates attended these celebra- 
tions, from Germany, France and Spain. While it was 
regretted that it was not possible for American repre- 
sentatives to attend, many congratulatory messages were 
received from officers and members of the Glass Division. 

On the afternoon of the 9th, the foundation stone of 
the new Glass Department Building of the University of 
Sheffield was laid. Unique features of this ceremony 
were the ‘placing of records with a set of new coins of 
the realm and a list of donors to the new building by 
Professor Turner, which he placed in a glass casket in 
the inner wall of the entrance hall. The foundation stone 
was a glass block weighing some four hundredweights, 
which was set by Geoffrey Pilkington. Immediately after 
this ceremony a beautiful stained glass window to the 
memory of Frank Wood, the first president of the Society 
of Glass Technology and for many years chairman of the 
Glass Delegacy, was unveiled in the Frank Wood Library. 

Wednesday was given to delegates’ greetings, admis- 
sion of fellows, and to technical papers, with President 
Turner, Dr. Seeling. president of the German Society, 
Mr. Dudding, past president of the Glass Congress, and 
Dr. Bernard Long, the leading French Glass Technologist, 
alternating in the chair. At these sessions Dr. Ross C. 
Purdy and Dr. H. Maurach were elected Honorary Fel- 
lows. The impressive list of papers is as follows: 

1. The Composition and Properties of the Chief Types 


of Commercial Glasses, by Professor Dr. G. Keppeler, Tech- 
nische Hochschule, Hanover, Germany. 


2. The Adherence of Aluminum to Glass and Technical 
Applications Thereof, by Dr. Bernard Long, Glaceries de Saint 
Gobain, Chauney and Cirey, Paris. 

3. Statistical Methods in the Glass Factory, by Pro- 
fessor Dr. J. A. de Artigas, formerly of the University of Madrid. 
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4. The Viscosity of the Soda-Silica Glasses and Its 
pre | on Their Constitution, by FE. Preston, B.Sc., Ph.D. 
(Sheffield) . 


5. Physical Property — Temperature Relationships; 
Their Bearing on the Nature and Constitution of Glass, 
by E. Seddon, B.Sc., Ph.D. (Sheffield). 


6. Some New Views on the Nature of Glass, by J. E. 
Stanworth, M.Sc.Tech. (Chesterfield) . 
Three others were taken as read, namely: 


1. The Calculation of the Physical Properties of Glass: 
Refractive Index, by Professor P. Gilard and L. Dubrul, Uni- 
versity of Liége, Belgium. 

2. The Effect of Transverse Scratches on the Strength 
of Sheet Glass, by A. J. Holland, M.Sc., and Professor W. E. S. 
Turner (Sheffield). 


3. Some Observations on the Influence of Surface 
Tension on Processes in the Melting of Glass, by Dr. H. 
Jebsen-Marwedel (Germany). 


REBUILDING AT KNOX GLASS 


It is expected that the new factory of the Knox Glass 
Bottle Co., Knox, Pa., will be ready for operation shortly 
after the first of the year. The new steel and concrete 
building, 70 x 500 feet, is located on the site of the old 
No. 1 plant which was completely razed before the new 
project was started. This building will combine the fur- 
nace room, lehrs, packing room and storage. The new 
tank will have a daily capacity of 100 tons and six new 
bottle-making machines will be installed. The No. 2 
plant, capacity about 45 tons, is again in operation after 
a shutdown for repairs, but will be used as an auxiliary 
after the new plant is in operation. 





Construction is now under way at the Hawk-Eye Works 
of the Eastman Kodak Co., Rochester, N. Y., on an addi- 
tion which will increase the plant’s manufacturing space 
by 50 per cent. Principal product will be lenses. 








@ The 14-foot glass bulb for the Edison Memorial Tower, 
Menlo Park, N. J., has just been completed by Corning 


Glass Works. More than 6,000 lbs. of amber-tinted Pyrex 
ware were fitted over a steel skeleton. The bulb itself con- 
sists of 164 pieces of glass cast in a two-inch diamond pat- 
tern and is 91% ft. in diameter. When finally installed on 
the tower the bulb will be illuminated by 960 incandescent 
lights and a 24-inch reflector will act as an airplane beacon. 
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CURRENT PRICES OF GLASS-MAKING MATERIALS 


FURNISHED BY PRODUCERS, MANUFACTURERS AND DEALERS 


Base Materials 


Barium carbonate (BaCO3), Crude, (Witherite) 


90%, 99% through 200 mesh............ ton 
Barium sulphate, in bags.................- ton 
Barium sulphate, glassmaker’s, carlots, bulk 

f. o. b. shipping point.................-. ton 
Borax (NagBgO;10H2O) .... 2.6... eee eee eee Ib. 

CSR his cs owe haades inact In bags, Ib. 
NIN & sig icd sdag's Soe ckaas In bags, Ib. 
Boric acid (H3BO3) granulated ..... In bags, Ib. 
Calcium phogphate (Ca3(PO,)s)............. Ib. 
Cryolite (NagAl Fs) Natural Greenland 
GAO da uidens eck upecthsécecnees Ib. 
Synthetic (Artificial)... cc cccccccce Ib. 
Feldspar— 
PN As Css pacdawdibadreolad ton 
WONG 5 b:b8.d y nabawkendekink seiwesee ton 
MITA nine nd cans codutacidlsere's hake ton 
gE A red Pe Pee ton 


L. C. L., (Min. 2 tons) $3.00 per ton additional 


Fluorspar (CaF2) domestic, ground, 96-98% 
(max SiOz, 234%) 4 
Bulk, carloads, f. o. b. mines........... ton 
PGs +6 Gouau sta cbedos cacecienvas ton 

Kryolith (see Cryolite) 

Lead Oxide (Pb30,) (red lead) (N. Y.)....... Ib. 
DNR. 64 ob en cwdioddecadndeelne ¢ Ib. 
Rem Cieets GB TRG, ii ns a cea vcrcescss Ib 

Lime— 

Hydrated (Ca(OH).) (in paper sacks)... .. ton 
Burnt (CaO) ground, in bulk............. ton 
Burnt, ground, in paper sacks............ ton 


Burnt, ground, in 280 Ib. bbis........ Per bbl. 
Potassium carbonate— 


Calcined (K2CO3) 96-98%. ..........2006. Ib. 
Be I ba dk 0c bbs wkd eucitaanee Ib. 
Salt cake, glassmakers (NagSO,4)........ ... ton 
Soda ash (Na2CO;) dense, 58%— 
SS tke so vbiss cuetwiads Flat Per 100 Ib. 
NOI oo ode 4 053555 te dat Per 100 Ib 
Bi co 5d xe ks pb 0 been ener Per 100 lb. 
Sodium nitrate (NaNO3)— 
Refined (gran.) in bbis.......... Per 100 Ib. 
95% and 97% 
_ , ERS ae Per 100 Ib. 
Pc vintd aphndsGhnswhiewoe se 
PO Ne bhidd dn cddcans sess cdaae es 
Special Materials 
Aluminum hydrate (Al (OH)3).............. Ib. 
Aluminum oxide (AlgO3)..............-0005 Ib. 
Antimony oxide (SbzO3)...............0000- Ib. 
Arsenic trioxide (As;O3) (dense white) 99%. . .Ib. 
Barium nitrate (Ba(NOs3)a) ............+.4.- Ib. 
Rutile (TiQ.) powdered, 95%........ oahatan Ib. 
Sodium fluosilicate (NagSiFs)............... Ib. 
Tin Oxide (SnO 3) in bbis................... Ib. 
Zinc Oxide (ZnO) 
American process, Bags................ Ib. 
White Seal, 150 Ib. bbis................ Ib. 
Geter Bee BOG voces cd wih ewccsvdevss Ib. 
Domestic White Seal bags.............. Ib 
Ghee Same, BABB. was ce ccc ncccindecsccesc’ Ib 
Zircon 


Refined Granular (Milled .005-.02c higher) . 
Commercial, Gran. (Milled .005-.02c higher) 
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Carlots 


44.00 
19. 00 


15. 00-16. 
021 
0235 
0475 
07 


. 0875 
. 0875 


11. 00-13. 
11. 50-13. 
11. 75-14. 
11. 00-13. 


Less Carlots 
48.00 
24.00 

00 3618.00 
. 0255-. 028 
.028-.0305 
.0525-.055 
.07% 
.0925 
. 0925 
25 
75 
00 
25 


plus charge for bags 


31.50 
33. 10 


.075 


nons 
RSss 


. 065 
. 055 


-95 


1.10 


1.35 
1.415 
1. 45 


Carlots 
.15 


-11-.12 


-06% 
- 08% 


08% 
-07% 


.07 


38. 00-40. 60 


- 08 
. 085 


- 0675 
- 9575 


27.00 


2. 25-2. 


=: 


-475 


Less Carlots 
-03% 
.05 
.15% 
- 0334 
-07% 
-13-.15 
. 0625 
.50 


. 06% 
-09 

- 08% 
- 08% 
07% 


.07%-.08 
- 04-.05 





Coloring Materials 


Barium selenite (BaSeO3)....... ey a Ib. 
(Commercial, 25% Selenium). ............ Ib. 
Cadmium sulphide (CdS)..............+4-- Ib. 
Rit oh ie a Shinn oa ttbae ok ces bade Ib. 
Cerium hydrate 
100 Ib. drums and 600 Ib. barrels........ lb. 
Chrome Oxide Green, 400 Ib. bbls. .......... Ib. 
Cobalt oxide (Co2O3) 
so WRs nad b sta ak es «cececee ein Ib 
PERCU CN CG on cu'ca rics cho drawn ess Ib. 
Copper oxide 
RNS ib o oe pis wea Wahnawwtdes eas Ib. 
MEER. ara 6'sl'a | guis'da'vie tS et comb ees Ib. 
RE NIE iS eccatctrabiocds’ cbous Ib. 
Iron Oxide— 
Din kc sed Sean ds thoes cheep en Ib. 
SE ao 5 Ssaidli-s waca mwa eae cae Ib. 
ING a 6p-in.04 > od colcmn ce aceeddaes Ib. 
Lead Chromate (PbCrOQ,4).............0005- Ib. 
Manganese, Black Oxide 
OR es oie Bile ac etamabelaoies ak ton 
RSS ae er ee ton 
NL cds oo ante bbc beak cadens eee en ton 
Neodymium oxalate, 50 lb. drums........... Ib. 
Nickel oxide (NigO3), black................: Ib. 
Nickel monoxide (NiO), green.............. Ib. 
Potassium bichromate (KgCr2gO;)— 
CIN 2 is as wad shesau ee hvcndmndeed Ib 
CN Nias vnKe dae eOh tenes henwtan va lb 
Potassium Chromate (KyCrO,) 100 Ib. kegs... Ib. 
I IR nosis ebaic ssh sesaece oseeten Ib. 
Rare earth hydrate 
REO MES. ob oiv ken cbs comdedeccedsad Ib. 
et Os UIIS os 0 0:cs. viduwatsdbceeocada Ib 
Selenium (Se) In 100 Ib. lots................ Ib. 
eg IEE ee Apert ener Ib. 
Sodium bichromate (NagCreOz).............. Ib 
Sodium chromate (NagCrO,) Anhydrous..... . Ib. 
Sodium selenite (NagSeO3).............20055 Ib 
Sodium uranate (Na2UQO,) Orange. .... Cuan Ib. 
- a Ib. 
Sodium uranyl carbonate................... Ib. 
Sulphur (S)— 
Flowers, in bbis...............- Per 100 lb. 
Flowers, in bags............... Per 100 Ib 


Flour, heavy, in 250 Ib. bbls... . . Per 100 Ib. 


Uranium oxide (UQ:) (black, 96% U20.) 100 
MEE <00096 -odakasabouwecedcen Ib. 
IID ks 0% a ctw ndnaswedsceckent Ib. 


Polishing Materials 


SE SE bac nant bud cbbscdsschadaves lb. 

Pumice Stone, 
American Ground Italian FFF, FF, F... .lb. 
Gs SEk Bh phe ccscnncclh be thbuesede ed Ib. 
Pe IEE Ss o'5.c onc séccsodhvutess vendeur Ib. 
NIG bars on 0'ets pb Cdbeds cces Sebeee Ib. 
IN IES 5-05 5k ES Won o nachedivaeubse teed Ib 
SRS o.50c ch chs 6 sundecmadbanateeuh Ib. 
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Less Carlot 


1.50-1.75 
-90 


1.50-1.60 
. 022 


Carlots 


- 60 
. 21-.25 


~~ 
10 


as 


- 2014 
-17-.20 


cee . 0425 
-04% 

. 035-.05 

62.50 


65.50 
70. 50 


64. 50-66. 50 
67. 50-69. 50 
72. 50-74. 50 


. 35-. 40 

. 35-. 40 
. 0925 
. 0975 
ont. 


. 2075 


Ww 
~ 
° 


06% 


1, 50-1. 55 


88% 


Carlots Less Carlots 


.07 
-03 
-0334 
38-. 42 
-03 


14 
-16 


INDUSTRY 











oo 


uo 











EQUIPMENT AND SUPPLIES 


MOULD POLISHING 
MACHINE 

A unit-type mould polishing machine, 
with built-in motor and drive, is now 
being marketed by the Washington Ma- 
chine, Mould and Foundry Co., Wash- 
ington, Pa. As shown in the accom- 
panying illustration, the spindle of the 
machine is mounted at the top of a 
sturdy, box-type frame, which also en- 
closes the motor and drive. This unit 
construction permits the use of the ma- 
chine in almost any convenient location 
where there is current for the motor. 

The spindle is mounted in heavy-duty 
ball bearings and carries an all-steel, 
three-jaw chuck, in which a_ glass 
mould or plunger can be easily and 
quickly mounted for polishing. Polish- 
ing is accomplished by means of an 
abrasive stick. A V-belt drive connects 
the spindle to the speed-changing de- 
vice which transmits the power from the 
motor. Changes in speed are secured 
by turning the handwheel located at 
the left side of the machine. 

A suitable clutch, operated by the 
lever at the right side of the machine, 
serves to start the spindle, disconnect it 
from the drive, or apply a brake for 
quick stopping. The motor operates 
continuously and the spindle speed can 
be adjusted to any point in the range 
while the machine is in operation. 









OIL FILTER 


HAUCK PROPORTIONING OIL 


Hauck Manufacturing Co., Brooklyn, 
is now marketing a new type of oil 
burner which automatically proportions 
and maintains correct, straight-line air- 
oil ratio from minimum to maximum 
capacity. As shown in the accompany- 
ing illustration, the burner proper is 
mounted on a suitable bracket and is 
assembled with auxiliary equipment, in- 
cluding an air shut-off valve and such 
oil-line devices as a micro-regulating 
valve, pressure regulator and gauge, 
and filter. A suitable link connects the 
burner control lever and the micro- 
valve, so that they operate in unison. 

A movement of the control lever con- 
trols the air and oil supply and simul- 
taneously adjusts both primary and 
secondary air orifices in the burner. 
When a desired air-oil ratio has been 
established, it is maintained automati- 
cally thereafter. Since the air is con- 
trolled by the burner orifices, constant 
air pressure and velocity are maintained 
at the atomizing point to secure an 
efficient low flame turndown. All of 


AIR SHUT-OFF 
VALVE 


BURNER 


the combustion air can be _ passed 
through the burner, or the amount of 
induced air can be varied to suit the 
requirements of the installation. The 
burner can be regulated manually or 
by an automatic temperature control, 
and a battery of burners may be op- 
erated from a single control motor. 

It is claimed that this new burner 
gives accurate temperature control over 
a wide range and produces a controlled 
furnace atmosphere with a considerable 
saving in fuel. It is stated that any 
grade of fuel oil may be used. 


Chas.. Taylor Sons, Inc., Cincinnati, 
have recently published a most informa- 
tive publication on P. B. Sillimanite 
super refractories. Starting with the 
mining of the raw material in India 
and the various treatments given the 
natural kyanite, the booklet tells of 
the properties of the product which 
make it applicable for use in the glass 
industry. Charts, photographs and 
statistics are used to tell the story. 





AMERICAN NEPHELINE 
ERECTS NEW PLANT 


The American Nepheline Corporation 
announces the completion of its new 
plant at Genesee Docks, Rochester, 
N. Y., for the production of nepheline 
syenite for the ceramic industries. The 
rock is brought down from Blue Moun- 
tain, Ont., where it is produced by the 
parent company, Canadian Nepheline 
Limited. The plant was designed by, 
and built under the direction of R. B. 
Ladoo, Consulting Engineer in the Non- 
Metallic Mineral Industries. The con- 
struction was performed by Davis & 
Averill of Newark, N. J., and the engi- 
neering was done in part by the Engi- 
neering Department of Ventures Lim- 
ited of Toronto and in part by Davis & 
Averill. : 


@ The unloading and crushing units 
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OCTOBER PLATE GLASS PRODUCTION 

The Plate Glass Manufacturers of America reports that 
the production of polished plate glass by its member 
companies during October was 14,854,918 sq. ft. as 
compared to 16,479,144 sq. ft. produced in September, 
and 20,752,657 sq. ft. in Oct., 1936. This makes a 
total of 171,154,480 sq. ft. produced during the first ten 
months of 1937. 


WINDOW GLASS PRODUCTION 


The Window Glass Manufacturers’ Association reports 
that window glass production during October was 1,185,- 
560 boxes, which represents 73 per cent of industry 
capacity. The total production for the first 10 months 
of 1937 was 11,529,944 boxes, which represents 71 per 
cent of industry capacity. 








SCIENTIFIC INSTRUMENTS 


for 


THE GLASS INDUSTRY 


THE GAERTNER SCIENTIFIC CO. 
1217 WRIGHTWOOD AVE., CHICAGO, U.S. A. 




















THE HOUSE OF HOMMEL 


SUPPLIERS OF ALL CERAMIC NEEDS 


GLASSMAKERS 


Chemicals — Colors 


SUPPLIES 


, 


A complete line of quality 
materials 


Immediate shipments 


THE 


O. HOMMEL Co. 


209 Fourth Avenue Pittsburgh, Pa 


Ve MOD DLC ON Tod: 





Pacific Coast Agents 
L. H. BUTCHER CO. 


Les Angeles - Salt Lake City - San Francisco - Portland - Seattle 
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Guide Rings 
and Plungers 


part of the complete line of 


GUNITE 


glass mould parts 


UE to the constantly increasing demand 

for Gunite glass house castings Miller 
plungers and guide rings are now carried in 
stock ready for immediate shipment. In- 
creased volume and Gunite Foundries’ operat- 
ing facilities enable us to offer these parts 
free of pattern charge. 


There are many advantages which Gunite 
offers, one for example .. . its unusual thermo- 
conductivity . . . but why not send for a 
booklet which will give you all the facts 
and a description of the complete line of 
Gunite glass house castings. 


GUNITE 


FOUNDRIES CORPORATION 
ROCKFORD ILLINOIS 
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WHEN SOLVAY 























Dustless Calcined 98—100% 


POTASSIUM 
CARBONATE 


Also Granular Hydrated (83—85%) 
and Liquid (47%) 


Combines all the chemical and physical proper- 
ties essential to the finest glass manufacturing 
results . . . Density and granulation eliminate 
all danger of segregation of the batch ... 
Absence of water of crystallization assures sav- 
ings in transportation costs and in heat otherwise 
required to drive off this water in furnace or 
pot ...A new SOLVAY domestic product al- 
ready setting the standard in the Glass Industry. 





SOLVAY Dustless Dense SODA ASH 


Research and improvements make this the out- 
standing Soda Ash for all quality glassmaking 
ponent - « « More than 99.50% Sodium Car- 
onate on a dry basis ... Maximum purity .. . 
Homogeneous mix guaranteed . . . Easy to store 
and handle . . . Economical . . . Grades suited 
for use with any of the known brands of com- 
mercial glass sands. 


SOLVAY Ground CAUSTIC POTASH 


Write for full information and prices on all 
SOLVAY products for the Glass Industry. 


SOLVAY SALES CORPORATION 
Alkalies "The Solesy | Products —— by 
40 Reetor Street New York 
BRANCH SALES OFFICES: 


Boston Charlotte Chicago Cincinnati 
Cleveland Detroit Indianapolis 

Kansas City New Orleans New York Philadelphia 
Pittsburgh St. Louis Syracuse 
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Calcimag is granular... 
stands up in storage. 
It is uniform ... reduces 
segregation. It is easy 
to handle... your men 
will like it. It melts 
more easily... lowers 


production costs. 
BASIC DOLOMITE | 
INCORPORATED es 
| HANNA BUILDING ~ 
CLEVELAND, OHIO 
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POLAROID— 





Increased Sales 
through 
Higher Quality 
and 


Lowered production costs 





result in 
Greater Profits 


when you use 
If your problem is Strain 


Detection, we can help you MIN-OX MOULDS 


through standard equip- 
ment or special adaptations. 











THE POLARIZING INSTRUMENT COMPANY 
8 West 40th Street - + New York City 























or all types of glass decoration 


METALLIC OXIDES AND CHEMICALS 















Alumina Manganese Dioxide 
Antimony Magnesium Carbonate 
Arsenic Neodymium Oxalate 
Barium Carbonate Nickel Carbonate 
Bone Ash Nickel Oxides 
Boracic Acid Nickel Sulphate 
Borax Polishing Rouges 
Cadmium Carbonate Potassium Bichromate 
Cadmium Oxide Potassium Carbonate 
Cadmium Sulphide Potassium Chromate 
Cerium Hydrate Powder Blue 
Chrome Oxide Green Putty Powders 
Cobalt Oxide Black ar gar 

i 
yaaa yoy vonage Sodium Bichromate 


Gl Decolori Sodium Selenite 
ass Vecolorizers Sodium Silico Fluoride 

Iron Chromate Sodium Uranate 

Iron Oxides Titanium Oxide 


Iron Sulphide Uranium Oxide 





Lead Chromates Whiting 
Lepidolite Zinc Oxides 
Manganese Carbonate Zirconium Oxide 
GOLD. . . SILVER ... . PLATINUM LUSTRE PREPARATIONS 


Printing Tissues — Etching Supplies — Oils — Mediums — Banding 
Wheels—Brushes—Palette Knives—Perfection Portable Decorating 


Ss ~at ESTABLISHED 1869 


Kilns—Silk Bolting Cloth—Spraying Equipment—Grinding Mills. 
FOR 67 YEARS B. F. DRAKENFELD & CO. INC. 





para at pueae 45-47 PARK PLACE, NEW YORK, N. Y. 
GLASS INDUSTRY z BRANCHES: East Liverpool, Ohio . . Chicago, Ill . . WORKS: Washington, 

















Pa. PACIFIC COAST AGENTS: Braun Corp., Ltd., Los Angeles . . Braun- 
Knecht-Heimann Co., Ltd., San Francisco. 
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Tank Blocks 


by Laclede-Christy, St. Louis 


For twenty years we have maintained a Mellon Institute 





Fellowship; for a longer period we have operated our 
own scientific laboratory . . . for just one purpose: to 


increase the service of L-C Tank Blocks. 











D) N/T 

SP 18 ev ee ae 
AY na HE SHARP-SCHURTZ 
MEA CUEUIN ay G 

COMPANY 

FOR GLASS PLANTS CHEMISTS AND CONSULTING 

BUILT TO ORDER ENGINEERS 

FOR THE GLASS INDUSTRY 
LANCASTER, OHIO U. S. A. 



































Transparent Colored Blown Sheet Glass 
Solid Pot Opal Blown Sheet Glass 
Flashed Opal Blown Sheet Glass 
Colonial Antique Colored Glass 
Heat-Ray Resisting (Cool Glass) 
“TWIN-RAY”—the 
scientific illuminating 
glass. 





W GLASS SPECIALTIES 





FULL AUTOMATIC 
MACHINE PROCESS 


Whitall Tatum Company 


Manufacturers Since 1836 


Philadelphia New York 
FACTORIES: MILLVILLE, N. J. 





Be ® 
HOUZE 
CONVEX GLASS CO. 
Point Marion, Pennsylvania 


New York Office: 110 West 40th St. 
Chicago Office: 1597 Merchandise Mart 


“IF IT’S MADE OF GLASS, ASK US FIRST” 


THE OTTAWA —_— CO MPANY 


OTTAWA. LLLINOIS 









































OPERATING YEAR AROUND 





> THREE PLANTS BE TO SERVE YOUZ 
ii a a, 
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Obsolete Equipment 
Gives Way to Modern Methods 


as Glass Makers Forge Ahead 
by AMCO 






Amc ‘O has for years been the leader in replacing obsolete 
equipment with modern AMCO Annealing Lehrs for all 
types of glassware, thus affording the users of such installa- 


tions an opportunity to more profitably; meet competition. 


W neEN you buy AMCO LEHRS you not only obtain the 
highest grade equipment possible but also 20 years of ex- 
perience in the annealing problems of the glass industry. 


Specify AMCO; make sure of speed and economy in 
annealing. 


Our experienced engineering organization 
is ready to help you—call upon us! AMCO Bottle Annealing Lehr 


2 Avsier-Mortoy Gompayy 


FULTON BUILDING ° PITTSBURGH, PA. 
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Trade Mark Reg. U. S. Pat. Of. 





br better glass at. lower cost 


THE use of borax in commercial soda-lime-silica glasses has become 
standard practice during the past few years. 


It facilitates the melting process to an extent which is apparent 
in lower production costs. 


In a properly balanced batch, borax will improve the strength, 
color, brilliancy, thermal properties and durability of your product. 


THREE ELEPHANT 


AND BORIC ACID 


Technical Information Available on Request 


AMERICAN POTASH & CHEMICAL CORPORATION 
70 PINE STREET, NEW YORK 


European Agents for Three Elephant Borax and Boric Acid: 
Clifford Christopherson & Co., Ltd. 
Shell-Mex House, Strand, London, W.C, 2 
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THE MILLER 
MODEL “J.-P” MACHINE 


. is suitable for making wide mouth and semi-wide mouth 








articles of the pressed and blown variety .. . fruit jars, packers’ 
























jars and other similar style containers. 





The Model ‘J-P” Ma- 
chine is a gob-fed form- 
ing machine and com- 
pletely automatic when 





used with an automatic 
feeding device. 





Is motor driven and of 

the Geneva movement, 

accommodating 10 

blank molds and 10 
| blow molds. 








) Capacity of articles ‘i 
| from 4 to 64 ounce in- 


clusive. 


| Write for informa- 
| tion on this and 
other machines now 
available in Lynch 
products. 


‘) 


LYNCH CORPORATION 
ANDERSON, INDIANA, U. S. A. | ; ee 




















